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R.M. Heskett Station Unit 2

The Department has finalized a Regional Haze SIP revision. During preparation of that SIP
revision, there was a disagreement as to whether R.M. Heskett Station Unit 2 was subject to the
Best Available Retrofit Technology (BART) requirements. On November 25, 2009, Montana
Dakota Utilities Co. (MDU), the operator of the station, supplied the NDDH a revised BART
modeling protocol as necessary to complete a refined visibility impact analysis for Unit 2. The
NDDH and EPA Region 8 reviewed and approved the modeling protocol in early December
2009. MDU subsequently supplied the Department a report titled “Updated BART CALPUFF
Visibility Modeling Analysis for Montana-Dakota Utilities Heskett Station Unit 2,” dated
December 17, 2009, which set forth the refined visibility modeling analysis for R.M. Heskett
Station Unit 2. The modeling report concluded that the facility will contribute less than 0.5
deciviews of visibility degradation in any Federal Class I area. The Department and EPA Region
8 reviewed the modeling and subsequently determined that R.M. Heskett Station Unit 2 is not
subject to BART requirements. Because of the additional modeling and review, the NDDH was
unable to timely address Unit 2 under the Reasonable Progress portion of the original SIP
revision. Since the question of BART applicability has now been resolved, this SIP supplement
provides an analysis of R.M. Heskett Station Unit 2 under the Reasonable Progress requirements
of 40 CFR 51.308(d)(1).

R.M. Heskett Station Unit 2 consists of an atmospheric bubbling fluidized bed boiler that has a
rated heat input of 916.5 x 10° Btwhr. The boiler serves a single turbine/generator that can
produce approximately 78 megawatts of electricity. The facility primarily burns North Dakota
lignite from Westmoreland Coal Company’s South Beulah Mine near Beulah, North Dakota.
The unit occasionally burns subbituminous coal and tire derived fuel. The plant had initial
startup in 1963 and was converted from a spread stoker combustion unit to a bubbling fluidized
bed unit in 1987. Currently, the bed material in the combustion unit is made up of sand.

Table 9.5
Sources Evaluated for Additional Control
Source Owner Unit Type Capacity
Heskett Station MDU 2 EGU 78 MWe
Table 9.6
Remaining Sources Existing Conditions
Current Current
Control Emission Rate Control Eff.
Source Pollutant Equipment (1b/10° Btu)* (%)
Heskett 2 SO, None 0.91 N/A
NO, None 0.36 N/A

*Based on 2007-2008 data.




Table 9.7
Control Options Evaluated

Estimated
Control Control Eff.
Source Pollutant Considered (%)
Heskett 2 SO, WSHL.I. 96
WS 95
CDS+L.L 95
SD+L.L 94
CDS 92
Spray Dryer 90
Limestone Injection 60
NO, LDSCR 70-90
TESCR 70-90
SNCR 30-50
Staged Combustion 20

WS = Wet Scrubber

LI = Limestone Injection

CDS = Circulating Dry Scrubber

SD = Spray Dryer

LDSCR = Low Dust Selective Catalytic Reduction
TESCR = Tailend Selective Catalytic Reduction
SNCR = Selective Non-Catalytic Reduction

Staged combustion combined with SNCR 1is not technically feasible for the Unit 2 AFBC due to
staged combustion decreasing the temperature of the flue gas in the upper portion of the boiler.
Also, there would be space constraints with the addition of overfire air ports and adding, and
appropriately spacing, the urea injection for the SNCR system.
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Table 9.9
Visibility Improvement and
Cost Effectiveness

Visibility Visibility Cost
Control Emissions Improvement | Improvement Effectiveness
Source Pollutant Technology (TPY) (dv)* (%) ($/dv)
Heskett 2 SO, L.I 1,076 < 0.009 <0.05% > 116,667,000
NO, SNCR 719 <0.009 <0.05% > 158,222,000
NO, Staged 858 <0.009 <0.05% > 40,667,000
Combustion

*The Department modeled one scenario for this source ~ 95% SO, control plus 40% NO,
control. This scenario produced a 0.009 deciview improvement at TRNP and a 0.003 deciview
improvement at LWA for the most impaired days.

Time Necessary for Compliance

The Department believes up to 6.5 years would be necessary for some of the control options (i.e.
scrubbers and selective catalytic reduction). Other options such as SNCR and limestone
injection into the boilers could be accomplished within 2-3 years depending on outage schedules.

Energy and Non-Air Impacts

All of the technologies will consume energy. However, the energy impacts would not preclude
the selection of any of the technologies evaluated.

Remaining Useful Life

Table 9.10
Remaining Useful Life
Estimated
Remaining Useful
Source Unit Startup Date Life (yrs)
Heskett 2 1963 20-40

The remaining useful life of the source would not preclude the selection of any of the control
options. ’

Reasonable Progress Goals — Required Controls for Point Sources

The costs to install a wet scrubber, circulating dry scrubber or a spray dryer, with or without
limestone injection into the boiler, is considered excessive both on a dollar per ton basis and a
dollar per deciview basis. The cost of limestone injection on a dollar per ton basis is reasonable;
however, it provides virtually no visibility improvement (estimated at less than 0.009 deciviews)
and the dollar per deciview cost effectiveness is excessive.

The Department is not aware of SCR ever being installed on a fluidized bed boiler. A HDSCR is
considered technically infeasible. The cost effectiveness of LDSCR, TESCR and SNCR is




considered excessive both on a dollar per ton and dollar per deciview basis. The cost
effectiveness of staged combustion, on a dollar per deciview basis is considered excessive.

The Department concludes that the addition of emission controls at Heskett Unit 2 is not
reasonable at this time. However, this source, as well as all other point sources, will be
reevaluated during future planning periods.

The estimated amount of improvement from operating limestone injection and staged
combustion at Heskett Station Unit 2 is 0.006 deciviews improvement at TRNP and 0.002
deciviews at LWA at a capital cost of 5.8 million dollars and an annualized cost of 1.4 million
dollars. Combining these controls with the controls considered for the other Reasonable
Progress sources, the combined capital cost is 249 million dollars with an annualized cost of 69
million dollars. The combined cost effectiveness is over 616 million dollars per deciview at
LWA and over 1.92 billion dollars per deciview at TRNP. For all sources evaluated individually
and cumulatively, the cost ($/dv) is considered excessive. Therefore, no additional controls are
proposed for the non-BART sources during this planning period.



10.6.1.3 R.M. Heskett Station Unit 2

In Section 9.5.1, it was concluded that requiring additional air pollution controls at R.M. Heskett
Station Unit 2 was not reasonable. However, the Department and Montana-Dakota Utilities has
reached an agreement whereby limestone injection into the boiler will commence within five
years after EPA approves the Permit to Construct for Heskett Unit 2 as part of this Regional
Haze SIP. A Permit to Construct will be issued and is included in Appendix A.2.4. The Permit
to Construct requires at least 70% control of the potential SO, (coal-to-stack) or no more than
0.60 1b/10° Btu (12-month rolling average) emission rate. This will be a 34% reduction from the
2007-2008 baseline emission rate or a 573 ton reduction from the 2000-2004 average emission
rate.

Although MDU and the Department have agreed to a reduction of SO, emissions at Heskett
Station Unit 2, this source will be reevaluated for additional air pollution controls during future
planning periods.
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Cost Information



Cost Estimates

In order to estimate the cost of various control options for R.M. Heskett Unit 2, the Department
used data provided by Montana Dakota Utilities (MDU), CUECOST Model output, calculations
using EPA’s Air Pollution Control Cost Manual, and data from other in-state BART analyses.
MDU had drafted a BART analysis for this facility and provided cost excerpts for several
technologies (copy attached). The costs were estimated using 2006 dollars, so the Department
adjusted those costs to 2009 dollars using the Marshall and Swift Equipment cost index for the
electric power industry. The Marshall and Swift Equipment cost index has increased
approximately 13% from first quarter 2006 to fourth quarter 2009 (1219.2 to 1377.3).

To verify the costs, the CUECOST model was run. The CUECOST model provides costs in
1998 dollars so adjustment had to be made to have an apples-to-apples comparison. To adjust
the CUECOST capital cost results, the Department reviewed available data from several cost
indexes to arrive at an average value.

1998 Date of Recent Percent
Index Index Available Data Index Increase
Engineering News — Record 5920 1/10 8660 46%
Construction C.I.
Chemical Engineering Plant C.1. 390 2/09 532 36%
Marshall and Swift Equipment 1062 11/09 1377 30%
Cost C.L
Consumer Price Index 162.2 10/09 216.2 33%

Avg. 36%

Due to limited data on the increase of operation and maintenance costs, a 36% increase was also
applied to O&M costs.

For the circulating dry scrubber (CDS), data from the Leland Olds Unit 1 BART analysis was
used. This data suggested a 12% higher annualized cost for a CDS/baghouse than a spray
dryer/baghouse. For the various technologies, the estimated annualized costs from the various
sources in 2009 dollars were:

Control Cost
Technology MDU CUECOST Manual
Wet Scrubber $12,302,000 $11,154,000
SD/Baghouse $9,815,000 $12,212,000
SNCR $1,424,000 $603,000 $645,000

The MDU cost estimate for a wet scrubber is approximately 10% higher than the CUECOST
model estimate and the spray dryer cost is approximately 20% less than the CUECOST model.
Since these values are within the range of accuracy of the CUECOST model and EPA’s Air
Pollution Control Cost Manual of +30%, the MDU costs were used.



For SNCR, the MDU cost is 2.4 times the CUECOST model. The Department reviewed BART
cost estimates from other small power plants to determine which estimate was appropriate.
Based on the results below, the MDU estimate of annualized cost appears to be reasonable.

Size Installed Installed Annualized Annualized
Source (MWe) Cost ($) Cost ($/KW) Cost ($) Cost (3/KW)
Heskett 2 78 4,056,700 52 1,424,000 18.26
Stanton 1 160 8,390,000 52 2,700,000 16.88
North Shore #2 75 4,020,000 54 1,810,000 24.13
J.E. Corette 154 3,279,000 21 1,303,471 8.46
Taconite Harbor #3 79 2,154,000 27 1,260,000 15.95
Average 41 16.74

For low dust SCR, MDU used a capital cost factor of $250/kw. This falls in the mid range of
SCR costs as ERG reported for a high dust SCR at the PGE Boardman Plant. Estimates
for Leland Olds 2 and Minnkota 1 and 2 range from approximately $335 - $§700/kw for a
low dust SCR. ERG, in their analysis for the Boardman plant also indicated that SCR
costs have rapidly escalated since 2004. ERG also notes that they believe the CUECOST
model does not accurately predict installed costs for major construction projects such as
SCR. The Department also believes EPA’s Air Pollution Control Cost Manual does not
accurately estimate SCR costs. Therefore, MDU’s cost estimate was used in this analysis
although the estimate appears to be low based on the other estimates and ERG’s analysis.




Montana Dakota Utilities

Cost Estimate
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” MONTANA-DAKOTA

UTILITIES CO.

A Division of MDU Resources Group, Inc.

400 North Fourth Sireet
Bismarck, ND.58501
(701) 222-7900

February 3, 2010

Mr. Tom Bachman

North Dakota Department of Health
Division of Air Quality

918 East Divide Avenue, 2nd Floor
Bismarck, ND 58501-1947

Re: Montana-Dakota Utilities Co. — R.M. Heskett Station Unit 2 ,
Best Available Retrofit Technology (BART) Emissions Control Summary

Dear Mr. Bachman:

In response to your recent request for additional information related to regional haze impacts for
Heskett Station’s Unit 2, please find enclosed a summary of relevant materials related to SO, and
NOx BART controls that were historically evaluated for Unit 2. - :

In anticipation of potential regional haze regulatory impacts to Unit 2, Montana-Dakota Utilities
Co. (Montana-Dakota) conducted a BART control evaluation in late 2005 and early 2006 that
remained in draft form. The complete draft evaluation is rather lengthy. Recognizing your
familiarity with the various control technology descriptions and impacts from reviewing BART
analyses for North Dakota utilities, Montana-Dakota has excerpted information directly relevant
to the SO, and NOx emissions control evaluation at Unit 2 and has provided this information in
Attachment A. Minor corrections and updates have been made to the excerpted 2006 draft report;
however, the cost data have not been updated. Additional detail related to the background of the
evaluation and conclusions may be provided upon request.

We-understand that the North Dakota Department of Health may use this information in part to
assess Unit 2 under the reasonable progress goals in its Regional Haze SIP. In doing so, please
appreciate that the 2006 analysis may not reflect current regional haze policies. Nevertheless, it
provides a useful site-specific technical evaluation.

Also recognizing that the control cost information may have changed since the evaluation was
completed in first quarter 2006, Montana-Dakota has provided for reference a cost index table for
the electrical power industry. The values shown below are from the Marshall and Swift
Equipment Cost Index and compare the cost between first quarter 2006 and fourth quarter 2009.
The Vatavuk Air Pollution Control Cost Indexes (VAPCCI) was discontinued by EPA a few
years ago. In lieu of a site-specific cost update for the technically feasible emission controls, the
Marshall and Swift index provides a reasonable general estimate of the change in cost of
equipment.



Mr. Bachman
February 3, 2010
Page 2

MONTANA-DAKOTA UTILITES CO.

Marshall and Swift Equipment Cost Index — Electrical Power Industry

Year - | Quarter | Index
2006 | QI 1219.2
2009 Q4 1377.3

If you have any. questions about this submittal or require additional information to complete your
analysis, please contact me at 701-222-7844. ' :

Sincerely, %/

Ms. Abbie Krebsbach
or. Environmental Manager — Power Production

Enc.

cc:  Alan Welte, Generation Manager
Tony Stroh, R. M. Heskett Station Manager
Joel Trinkle, Barr Engineering Company



MONTANA-DAKOTA UTILITIES CO.

Attachment A

Excerpts from 2006 BART Evaluation at R.M. Heskett Station Unit 2



Excerpted R.M. Heskett Station Unit 2 (Main Boiler) Draft BART Analysis
' from May 2006

Prepared for Montana-Dakota Utilities Co. by
Sargent & Lundy and Barr Engineering Company

1.0 - BART ANALYSIS FOR MAIN BOILER SULFUR DIOXIDE (SO,)

- Sulfur emissions from coal combustion consist primarily of SO,, with a much lower quantity of SO; and
gaseous sulfates. These compounds form as the organic and pyretic sulfur in the coal is oxidized during
the combustion process. For permitting and design purposes, it is assumed that 100% of the fuel sulfur
will convert to SO, during the combustion process, and that 1% of the uncontrolled SO, will oxidize to

SO; within the fluidized combustion bed.

The generation of SO, is directly related to the sulfur content and heating value of the fuel burned. The
sulfur content and heating value of coal can vary dramatically depending on the source of the coal.
Heskett Unit 2 uses North Dakota lignite or a blend of lignite and Power River Basin (PRB) coal as its
fuel source. Table 1-1 provides a summary of the lignite used at Heskett Unit 2, including the heating

value and sulfur content.

Table 1-1
Fuel Characteristics
' _North D
. Characteristic Unit ~ Average
Heating Value Btu/lb 6,892 7,061
Sulfur Content % 0.74 1.02
Potential SO, Emission Rate | Ib/MMBtu 2.15 2.89

11 Step 1: Identify Available Retrofit SO, Control Options '

Several techniques can be used to reduce SO, emissions from coal combustion sources. SO, control
techniques can be divided into pre-combustion strategies, combustion techniques, and post-combustion
controls. SO, control options identified for potential application with at Heskett Unit 2 are listed in Table

1-2.



Excerpted R.M Heskett Station’s Unit 2 Draft BART Analysis

Table 1-2

SO, Control Options with Potential Application to a

Lignite/PRB Fired AFBC Boiler

Pre-Combustion Controls
" Fuel Switching
Fuel Washing and Benefication
Combustion Controls

Atmospheric Fluidized Bed Combustion (AFBC)

Technology with Limestone Injection
Post-Combustion SO, Control Technologies

Wet Flue Gas Desulfurization

Wet Lime Flue Gas Desulfurization

Wet Limestone Flue Gas Desulfurization
Dry Flue Gas Desulfurization

Ash Reinjection Systems

Spray Dryer Absorber

Circulating Dry Scrubber

" Dry Sorbent Injection

1.2 Step 2: Eliminate Technically Infeasible Retrofit Options
Results of Step 2 of the SO, BART Analysis (technical feasibility analysis of potential SO, control
technologies) are summarized in Table 1-3. '

Table 1-3

Technical Feasibility of Potential SO, Control Technologies

Control Technology

Approx. SO, 1

Concentration in. .

Flue Gas .. |- - Other Combustion
(ppuvd @3% O7) | .- Sources?

" In:Service.on

Technically Feasible for
Heskett Unit 22

Fuel Switching

- AFBCs have been
designed to burn a
variety of fuels.

No. Fuel switching would
require significant boiler
modifications and would not
significantly reduce controlled
SO, emissions from Heskett

Unit 2.

Coal Washing

- Washing has not
been used on coal
burned in AFBCs.

No. Washed coal has not been
used in AFBC boilers, and will
not significantly reduce
controlled SO, emissions from
Heskett Unit 2.

Coal Processing

- B Processed coal has
- been demonstrated
in PC boilers.

No. Processed coal has not been
demonstrated on a long-term
basis in AFBC boilers, and is not
commercially available as a
retrofit technology.




Excerpted R.M Heskett Station’s Unit 2 Draft BART Analysis

Approx. SO, In Service on S
Concentration in Existing In Sepviceon- |. .

o " Flue Gas AFBC Boilers | Other Combustion| - Technically Feasible for
-:Control Technology | (ppmvd @3% O0,) | Yes No Sources? . - : |- - - ‘Heskett Unit 2?
AFBC Boiler with approx. 180 - X Yes. Hefike“ Unit 2 ‘;]‘“Tenﬂy
Limestone Addition uses san_.to sustain the .

(1.5 to 2.0 Ca/S ratio) comb}lstlon bed..The boﬂFr and
associated material handling
systems could be modified to
utilize limestone.

Wet FGD has been Yes, however, no commercial

AFBC + Wet FGD approx. 50 X used on coal-fired experience or operating history,

PC boilers. and question about commercial
availability.

AFBC + Dry FGD approx. 60 X zgensl,nlllgrv:g;eerxhr;lit::ce
(Spray Dry Absorber) P )

' >60 X No, not technically practical on a
AFBC + Dry Sorbent AFBC boiler because of the
Injection unreacted lime concentration

already in the flue gas.

. CDS control Yes, however limited
AFBC + Circulating approx. 60 X systems are in use commercial experience.

.Dry Scrubber on a limited number '

» of coal-fired units.
1.3 Step 3: Evaluate Control Effectiveness of Technically Feasible Technologies

The control effectiveness of each technically feasible retrofit technology was discussed in Step 2. The -
effectiveness of each retrofit technology identified as being technically feasible for SO, control are
presented in Table 1-4 in descending order of control efficiency.

. Table 1-4
~ Summary of Technically Feasible
Main Boiler SO, Control Technologies

_ SO, Emission ~|.© % Reduction
Control Technology Rate .|  fromMaximum
: (b/MMBtw)_ |  Uncontrolled Case®™
AFBC with Limestone Addition plus 0.10 ' 95%
Wet FGD
AFBC with Limestone Addition plus 0.12 94%
Dry FGD (SDA or CDS)
AFBC with Limestone Addition 0.35 83.3%
AFBC with Sand 0.862 60%
Potential Uncontrolled SO, (baseline) 2.10

(1) Overall reduction efﬁciency takes into account SO, reduction in the AFBC and the post-combustion
control system, and is based on an average uncontrolled SO, emission rate of 2.10 Ib/MMBtu.




Excerpted R.M Heskett Station’s Unit 2 Draft BART Analysis

14 Step 4: Evaluate Impacts and Document the Results
Step 4 of the BART determination requires an evaluation of the economic, energy, and non-air-quality

environmental impacts of each technically feasible retrofit technology. This evaluation should take into
consideration the remaining useful life of the unit. Table 1-5 presents the capital costs and annual
operating costs associated with building and operating each control system. A summary of the Step 4
economic and environmental BART impact analysis is provided in Table 1-6.

Table 1-5
SO, Emission Control System
-Cost Summary
Total Capital | Annnal Capital
vestme |  Investment Recovery Cost- .|
o L @y ($/kKW-net) ($/year)
AFBC with Limestone |  §56,501,000 $723 $5,333,000 $6,482,600 $11,815,600
Addition plus Wet
FGDW
AFBC with Limestone |  $46,017,600 $588 $4,334,000 $5,270,800 $9,614,800
Addition plus Dry : . '
FGD® ‘
AFBC with Limestone |  §3 780,000 $48 $356,800 $572,200 $929,000
Addition

(1) Wet FGD capital costs include the cost of major components and indirect installation costs such as foundations,
mechanical erection, electrical, piping, and insulation for the FGD absorber tower, recycle pumps, induced draft fans,
significant modifications to the existing stack, limestone receiving, limestone addition to the boiler, and FGD sludge handling

systems.

(2) Dry FGD capital costs include the cost of major components and indirect installation costs such as foundations, mechanical
erection, electrical, piping, and insulation for the reaction vessel, induced draft fans, reactant injection system, stack
modifications, lime handling system and solid waste handling system. Dry FGD capital costs also include costs associated
with a fabric filter baghouse because particulate control is needed after the dry FGD and it would be impractical to fit the dry

FGD system between the boiler and existing ESP control system.



Excerpted R.M Heskett Station’s Unit 2 Draft BART Ahalysis

Table 1-6 A :
Summary of BART Impact Analysis
v | Tetal Average | Incremental
‘Emission | = Anmual Cost Cost
‘Control Emissions | Reduction | - Costs- | Effectiveness | Effectiveness ' : -
Technology (tpy) {tpy) | (Slyear) ($/ton) ($/ton) Environmental Impacts
AFBC with 341 2,600 $11,815,600 $4,540 $12,760 Increased PM emissions
Limestone ' and increased acid gas
Injection plus Wet emissions, including
FGD sulfuric acid mist.
Increased water use and
wastewater treatment/
discharge.
AFBC with 409 2,532 $9,614,300 $3,800 $11,060 Increased water use, and
Limestone increased PM emissions
_Injection plus Dry from handling lime
FGD reagent.
AFBC with - 1,194 1,747 $929,000 $530 - Potential increase in PM
Limestone C emissions from limestone
Injection handling, potential
impacts to fly ash
resistivity and
effectiveness of the ESP
control system, and
potential impacts to the
existing solid waste
management/disposal
, system.
AFBC with Sand - 2,941 - - - - Baseline
| (baseline)
Potential 7,165 - - - -
Uncontrolled SO,




Excerpted R.M Heskett Station’s Unit 2 Draft BART Analysis

2.0 BART ANALYSIS FOR NITROGEN OXIDES (NO,)

The formation of NO, is determined by the interaction of chemical and physical processes occurring
primarily within the combustion zone of the boilers. There are two principal forms of NOy designated as
“thermal” NO, and “fuel” NO,. Thermal NO, formation is the result of oxidation of atmospheric nitrogen
contained in the inlet gas in the high-temperature, post-flame region of the combustion zone. The major
factors influencing thermal NO, formation are temperature, the concentration of combustion gases
(primarily nitrogen and oxygen) in the inlet air, and residence time within the combustion zone. Fuel NO,
is formed by the oxidation of nitrogen in the fuel.

2.1 Step 1: Identify Available Retrofit NOx Control Options
P_otential NO, retrofit control options were identified based on a review of available technical
information. Retrofit control options with potential application to Heskett Unit 2 are listed in Table 2-1.

Table 2-1 _
List of Potentially Available Retrofit NOx Control Options

| Combustion Controls
Fluidized Bed Combustion (existing)
Staged Combustion
- Low NO, Burners _
Flue Gas Recirculation (FGR)
Burner Tempering (Water Injection)
Post-Combustion Controls
Selective Non-catalytic Reduction (SNCR)
SNCR with Staged Combustion
Selective Catalytic Reduction (SCR)
High-Dust SCR
Low-Dust SCR
Innovative Control Technologies
Rotating Over-fire Air (ROFA)
Boosted Over-fire Air (BOFA)
ROFA + SNCR (Rotamix™)
NOxStar™
Exxon Thermal DeNOx™
Pahlman Process
Wet NO, Scrubbing
LOTOx™

22 Step 2: Eliminate Technically Infeasible Retrofit Options

Retrofit NO, control technologies can be divided into two general categories: (1) combustion controls,
and (2) post-combustion controls. Combustion controls reduce the amount of NO that is generated in the
boiler, while post-combustion controls remove NOy from the boiler exhaust gas. Retrofit control



Excerpted R.M Heskett Station’s Unit 2 Draft BART Analysis

technologies identified in Step 1 were evaluated for technical feasibility, including availability and
applicability, for Heskett Unit 2. The results of Step 2 of the NOx BART determination (technical
feasibility analysis of potential NOX retrofit control technologies) are summarized in Table 2-2.

Table 2-2
Technical Feasibility of Potential NOx Retrofit Control Technologies

Approx. NO, In Serviceon | In Serviceon :
Controlled NOx Existing QOther - 2 '
.~ . 1. Emission Rate AFBC Boilers | Combustlon 'Techmeally Feasible
echnology | (ppmvd @3% O;) | Yes No Sources" Hes '
Atmospheric 225 -235 X na
Fluidized Bed (0.326 Alb/MMBtu)
(AFBC) Combustion
. 180 — 190 X na yes
AFBC with
Additional Staged (0.26 I/MMBtu)
Combustion
- X Not applicable to | No, combustion takes place within
Low NOx Burners AFBC boilers | the fluidized bed in an AFBC.
Flue Gas A -- X Not applicable to | Ineffective because of the low
Recirculation AFBC boilers combustion temperature in an
AFBC boiler.
Burner Tempering - X Not applicable to | No, low combustion temperatures
AFBC boilers within fluidized bed.
150 -160 X yes
AFBC + SNCR (022 b/MMBtu) , _
. X May be applicable | Not technically feasible for Heskett
égggu:gg;?asgﬁ(a{ - to PC units Unit 2. Temperature window
needed for SNCR is not avallable
within boiler.
| AFBC + High Dust - X | SCR control No. Technical limitations including
SCR systems have been | rapid catalyst deactivation. Not
installed on PC demonstrated in practlce on an
boilers AFBC.
50 - 60 X SCR control Yes, but not demonstrated in
AFBC + Low Dust (0.08 Ib/MMBt) systems have been | practice. Requires flue gas re-heat.
SCR installed on PC | May not be commercially
boilers “available.
Boosted Overfire Air -- X Demonstrated on Included in the evaluation of other
(BOFA) and Rotating coal-fired PC units | staged combustion systems.
Overfire Air (ROFA)
BOFA/ROFA plus - X Demonstrated on Included in the evaluation of other
SNCR coal-fired PC units | SNCR control systems.
NOxStar™ - X Demonstrated on Not available as BART retrofit
coal-fired PC units. | technology for AFBC unit.
Exxon Thermal -- X Included in the evaluation of other
DPeNOx™ SNCR control systems.
Pahlman Process - X Demonstrated on Not available as BART retrofit
" | coal-fired PC units. | technology for AFBC unit.
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. Approx. NO, In Service on In Service on
|- Controlled NOx - Existing Other L
' ' EmissionRate - | AFBC Boilers Combustion Technicaily Feasibl
Control Technology - - (ppmvd@3% O,) | Yes No ~ Sources? for Heskett:Unit2? - -~ =
Wet NOx Scrubbing -- X Demonstrated on Not available as BART retroﬁt
industrial boilers. technology for AFBC unit.

23

Step 3: Evaluate Control Effectiveness of Technically Feasible Technologies

The control effectiveness of each technically feasible retrofit technology was discussed in Step 2. The
effectiveness of each retrofit technology identified as being technically feasible and commercially
available for NO, control at Heskett Unit 2 are presented in Table 2-3 in descending order of control

efficiency.-

Table 2-3

Summary of Technically Feasible

Main Boiler NOx Control Technologies

T 1 - 'NO, Emissions % Reduction from
L i€ 'ﬁhnology . (Ib/mniBtu) ‘Original Baseline
AFBC + Low Dust SCR - 0.08 82%
AFBC + SNCR 0.22 52%
AFBC + Staged Combustion 0.26 44%
AFBC Combustion 0.326 35% -
Baseline NOx Emission Rate 0.463 - -
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Step 4: Evaluate Impacts and Document the Results

Step 4 of the BART determination requires an evaluation of the economic, energy, and non-alr—quahty
environmental impacts of each technically feasible retrofit technology. This evaluation should take into
consideration the remaining useful life of the unit. Table 2-4 presents the capital costs and annual
operating costs associated with building and operating each control system. A summary of the Step 4

economic and environmental impact evaluations is provided in Table 2-5.

Table 2-4
NO, Emission Control System
Cost Summary
Total Capital | Total Capital | Annual Capital | Annual Operating ‘Total Annual
Investment Investment Recovery Cost Costs . Costs
Control Technology ) ($/KW-net) ($/year) (S/year) .- (Slyear)
AFBC + Low Dust $19,544,200 $250 - $1,844,800 $2,770,700 $4,615,500
SCR
AFBC + SNCR $3,590,000 $46 $338,900 $921,400 $1,260,300
AFBC + Staged $1,313,000 $17 $144,200 $179,800 $324,000
Combustion _
AFBC Combustion NA NA NA NA NA




Excerpted R.M Heskett Station’s Unit 2 Draft BART Analysis

Table 2-§
Summary of BART Impact Evaluations

Colitrol
Technology

1 Emissions |

__{tpy)

Annual Reduetion in .
E_ ... '. o

Total
Annual
Costs
(8/year)

Average
Cost
Effectiveness
($/ton)

Environmental -Im;:_sic‘ts' v

AFBC + Low
Dust SCR

273

$4,615,300

$5,750

Increased CO and VOC
emissions associated with re-
heating the flue gas. Increased
SO, to SO; oxidation across
the SCR, and increased
condensible PM emissions
including H,SO,. Ammonia
emissions associated with
ammonia slip may be a
precursor to the formation of
visibility impairing particles
such as ammonium sulfate and
ammonium nitrate.

AFBC + SNCR

751

829

361

$1,260,300

$3,491

Ammonia emissions associated
with ammonia slip may be a
precursor to the formation of
visibility impairing particles
such as ammonium sulfate and
ammonium nitrate,

AFBC + Staged
Combustion

887

693

225

$324,000

$1,440

Potential changes to flue gas
characteristics may impact the
unit’s ability to capture
mercury emissions.

AFBC
Combustion

1,112

468

NA

NA

Boiler modified to AFBC
configuration in 1987.

(Baseline)

1,580

NA

" NA




Montana-Dakota Utilities
Heskett Unit 2 - BART Determination
May 30, 2006 DRAFT

, BART Economic Evaluation - NOx
Staged Combustion Details

Cost
CAPITAL COSTS [} Basis
Direct Capital Costs
Urea Based SNCR Costs
Duct work and Dampers $360,00G
OFA Ports £150,000
Forced Dratt Fan Modificationx $90,000
Instruments and Conirols $120,000
Misc. Other Direer Capital Costs $75,000
Total Direct Cost §795,000
Indirect Capitat Costs .
of TOC. Basis: EPA/452/8-C2-001, Secton 4.2, and CUECost default vaiues tot
Engineenng $119,000] 15.0% SNCR. increasec trom 10% 1o 15% 1o account for retsofit engineeting.
of TDC. Basiy: EPA/4S2/B-02-001, Section 4.2, and CUECost defauli vaiues tor
Construction and Field Expenses $80.000} 10.0% SNCR. Increased from 5% 10 10% 1o account for retrofit expenses.
Coniractor Fees/Permiting/Modeling $80,000, 10.0% of YDC. Basis: Typicat fof poiution contro: syslems.
Stan-UpiTesting $40,000] 5.0% of TOC. Basis: Typicai stantup cosls tor OF A sysiems
of TDC. Basis: Typicai performance testing cos! lor OF A systems (approx. 20
Periormance Testing  $40,000] 5.0% oays).
ol TDC. Basis: EPA/452/B-02-001. Section 4.2, anc CUE Cost defaull value of 20%
Contingencies $159,000] 20.0% {for SNCR}. Consisten! with contingency for retrofil project.
Total inditect Capitai Cogts $518.000
Total Capital Costs
Totai Capitai Investment (TCH) $1,313,000
Total Capita! Invesiment ($/kW-net) 8§17
Capital Recovery Factor = i1+ )" /{1 +i)" -1 0.1098 15 life of equipment (years)
Annualized Capital Costs
{Capital Recover Factor x Totat Capital investment) $144,200] 7% pretax marginal rate of return on private investment
OPERATING COSTS Basis
Operating & Maintenance Costs (based on 80% capacity tactor)
Varlable O&M Costs
Urea Reagent Cost SO s - NA
Water Cost S0 § . NA
Boiler Efficency Penaliy $6,800; cost @ $0.80/mmBiu
Auxiliary Power Cos: $28,500] $ 45 Basec on auxiliary power requirement of 0.1% (gross) and S45/MWHh.
Total Variable O&M Cost $35.300;
Fixed O&M Caosts
Assumed slight increase in operator hours 10 account for ingpections of
Agdittonat Operatars per shift 0.125 the OF A contrei system.
’ 3 shiltstday. 365 daysfyear @ $48/hour (salacy + benefits) which is equal
Operating Labot . §52,6001 to an annual operator cost ot $100,000/vear.
Supervisory Labor £7,900) 15.0% of operating iabot. OAQPS Chapter 2. page 2-29.
EPA/452/B-02-001, and used the Maintenance Default Factor tor SNCR
Maintenance Materials $19,7004 1.5% (1.5% of Total Capital Invesiment) Seclion 4.2.
Maintenance Labor $11,800 60.0% of maimenance materials cost (S&L Q&M estimate).
Total Fixed OM Cost £62,000
Indirect Operating Cost
Property Taxes $13,100 1% of toial capitat investment. OAQPS Chapter 2, page 2-32.
Insurance $13,100 1% of 1otal capilal investment. OAQPS Chapter 2, page 2-.32.
Administration 526,300 2% of total capital investment. OAQPS Chapler 2, page 2-32.
Totat indireci Operating Cost $52,500
Tota! Annual Operating Cost $176,800
TOTAL ANNUAL COST
Annualized Capital Cost $144,200;
Annual Operating Cost $179,8004
Totai Annual Cost $324.000]
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Montana-Dakota Utilities
Heskett Unit 2 - BART Determination
May 30. 2006

DRAFT -

BART Economic Evaluation - NOx

SNCR Details
Cost
CAPITAL COSTS s} - Basls
Direct Capitat Costs
Urea Based SNCR C?S's Based on U.S.EPA's Cuecost worksheets and cost esti prepared
Urva Storage & Handling $392,000 by S8L for similas projects. Inciudes the cost of major companents end indirect
Urea Injection §771,000 instgtliation costs suchi as # i ical erection, |, piping, anc
Controls/Miscellaneous $309,000 insutation.for the SNCR control system. urea handling system, fiue gas ductwork.
Air Heater Modificarions $703.000 instrumentation end conirole.
] Tota} Direct Cost (TDC) §2,175.000
indirect Capits! Costs
. . of TOC. Basis: EPA/452/B-02-001, Section 4.2, ang CUECos! default values.
Engineering $326.000 15.0% Increasec from 10% to 5% tc t for retroli: enginaer
of TOC. Basls: EPA/M52/B-02-001, Section 4.2, and CUECost delault values.
Construction and Field Expenses $218.000 10.0% Increased from 5% to 10% o account for retrolit expenses.
Contracior Fees/Permilling/Moageling $218,0004 10.0% of TOC. Basis: Typicat lot poflution controt systems.
Stan-Up/Testing 5$109.000; 5.0% of TDC. Basis: Typica! stanup cosis for SNCR
Performance Testing $109,000 5.0% ol TDC. Basis: Typical perosmance testing cost lor SNCR (approx. 20 days).
of TOC . Basis: EPA452/B-02-001, Section 4.2, andg CUECos: dafaull vatue of 20%.
Contingencies $435.000 20.0% Consistent with contingency fet relrolit project. o
Totat Indirect Capital Costs $1.415.0004
Total Capital Costs .
Total Capital Investment (TCI) $3,590,0004
Total Capital investment ($/kW-net) $46} .
Capital Recovery Factor = i(1+ Wt 0.0944 20 life of equipment (years)
Annuallzed Capital Costs
(Capital Recover Factor x Total Capital tnvestment) $338,9008 7% pretax marginal rate of retum on private investment
OPERATING COSTS Basis
Operating & Malntenance Costs (based on 90% capacity faclor)
Variable O&M Costs
Urea Consumplion (ibhr} 253
. Based oh maximum heat input, NOx removal rate (ib/nrj, NH3/N2 motai
Urga Reagent Cost $518,100] § 550 ratio approximately 2.0 {NSR), and $550/on for urea solution.
Water Cost $1.300) S 1 Based on urea feed rate and $1/1000 gal.
Boiter Efficiency Penally $8,2004 0.15% boiler efficiency penalty, equivalent fuel cost @ $0.8/mmBtu
Auxiliary Powet Cost §42,700f $ 45 Based on auxiliary powet requirement of 0.15% {gross} and $45/MWhH
Total Variable O5M Cost $570,300;
Fixed O&M Costs
Additional Operators per shift 0.2504 Based on S&L O&M estimate tot SNCR contro} system.
3 shilts’day. 365 cays/year & Sa8/nout (salary + benetils) which is equal
Operating Labor $105.100 1o an annual operalor cost of $100,000/year.
Supervisory Labor $15.800( .  15.0% of operating labor. OAQPS Chapter 2, page 2-29.
EPA/A5/B-02-001, Maintenance Defaut Factor for SNCR (1.5% of Total
Maintenance Materials $53,900 1.5% Capital investment) Section 4.2.
Maintenance Laboi $32,300, 60.0% of maintenance materiats cost (S&L O8M estimate).
Tolal Fixed O&M Cost $207,100)
Indirect Operating Cost
Property Taxes $36,000 19, of 1otal capital investment. OAQPS Chapler 2, page 2-32.
insurance $36,000] 1% of total capital investment. OAQPS Chapter 2, page 2-32.
Administration §72,000 29 of total capital invesiment. OAQPS Chapter 2, page 2-32.
Total Indirect Operating Cast §144,000
Tota! Annual Operating Cost $021,400]
TOTAL ANNUAL COST
Annuslized Capital Cost $338,900
Annual Operating Cost $921,400,
Total Annual Cost $1,260,3004
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Montana-Dakota Utilities
Heskett Unit 2 - BART Determination
May 30. 2006

DRAFT

BART Economic Evaluation - NOx

Low-Dust SCR Details
Cost .
CAPITAL COSTS . I8} Basis
Direct Capital Costs
Reuctar Housing and lastallaton $4,885,000
Ammonia Handimg and injection §1,297.000 .
Fiue Gax Handling:Ductwork and Fans $3,877.000] Based on U.S.EPA's Cuocos! ano cosl ep
Al Preheater Modifications $819,000 by S&4, for simitar projects. inclutdes the cos! of mayx componenits and indirect
Misc. Other Direct Capital Costa $500.000 costs such as ical erection, ical, piping. and
Equipment Capital Cost Subtotat $11.378,000] insulation.der the low-dust SCF reactor system. ammonia handing system. ilue gas
Instrumients & Controls $228,000 Guctioric ang fans. irslruments &nd controls.
Taxes $683.000
Freight $569.000]
Total Direct Cost (TDC) $12,858.000;
Indirect Capital Costs
N of TDC. Basis: EPAMSZ/B-02.001. Section 4.2, ano CUECos! detaul vawses.
increasec from 10% 10 20% to account tor low-dust SCR enginesrding anc refrofit
Engineering £1,928.760¢ 15.0% considerations. T
of TOC. Basis: EPAX4S/B-02-001, Seclion 4.2, anc CUECOS: defauli valuas.
Construction and Field Expenses $642.900 5,0% Increased lom 6% 10 10% 1o accoun? tor retrofit axpanses
Conitractor Fees £1,285.800 10.0% of TDC. Basis: Typical for poliution controt systems.
Stan-Up $128.600] 1.0% of TDC. Basis: Typicel startup cosls for SCR
Performance Testing $128,600 1.0% of TDC. Basis: Typical performance lesting cost tor SCR (appror. 20 days).
. R of TDC. Basls: EPA/452/B-02-001. Section 4.2, and CUECost gefaull vanse of 20%)
C $2,571,600] 20.0% Consisten! witi: contingency 10t £eurofis project.
Totai Inairact Capnaf Costs 56.686.205“.
Total Capital Costs
Totat Capital Investment $19,644.200
Total Capitat Investment (3/kW-net) $2501 B
Capital Recovery Factor = i1+ )"/ (144" -1 0.0944 20 file ot equipment (years)
Annuslized Capital Costs $3,844,800 7% pretax awarging rate of tetum on private invesiment
OPERATING COSTS Basis
Operating 8 Maintenance Costs (based on 90% capacity factor}
Varishle O&M Costs
Bastd on maxmum heat input, NOx removat rate (1), and NH2/N2 ratio of
Ammonia injechon Rate {Ib/hr} 80 approximately 1,02,
Ammonia Reagent Cost $126.3008 § 400 Buses unammonia use. capacily factor listee above, and $40(rlon reagent cost.
Supplementary Heat {re-heat fiue gas) $955,4001 & § Baset on heat input 10 fiue §as te-haaler anc: fue cost o SBMmBLY 1o naturet ges.
Based on exhaust gas flow rate, and assuming a space veioctty of 5,800 tnrtor a
Catalyst Voiume (113) 3.957| 5,800 fow-dust SCR.
Catatyst Repiacement Cost $247,3001 S 250 Based oncatatyst cost ol 525013 ano catalyst file o1 4 years,
Based on 16° pressure drop across the SCR, G.085 MWhiinch euxhary power
Auxdiary Power Cost $290.4004 & 45 requitement. and S45MWh.
Totai vanable O&M Cost $1.632.157]
Fixed O&M Costs
Additionat Operators per shift 0.250 Based or: S81. O8M estimaic for SCH conirol system.
3 smillsrday. 365 oaystyear € $33.50Mowr (salary « benefils) whichie equal 16 an
Operating Labor $73.400 annwal operator sslery of $70.000/vees.
Supervigory Labor $11,000 16.0% 0! operating fabor. OAQPS Chapier 2, page 2-29.
Maintenance Materials $170,700 1.5% CUECost Mantenance Detauk Facior for SCR (1.8% of installec cosl).
Maintenance Labor $102,4008  60.0% of maintonance materials cor! (S&L O&AM estimate).
" Total Fixed O&M Cost $357,500)
indirect Operating Cost . .
Property Taxes $185,000) 1% of tola capita investment. OAQPS Chapter 2, page 2-32.
Insurance $195,000) 1% of 1ota} capitel investment. OAQPS Chapter 2, page 2-32.
Adminisiwration £3¢1.000 2% of lotal capiial Investment. OAQPS Chapter 2, page 2-32.
Total Indiract Operating Cost £781,000
Total Annual Operating Cosl $2.770,700]
TOTAL ANNUAL COST
Annualized Capital Cost $1,844,81
Annug! Op g Cost $2.770.7
Total Annual Cost $4,615.5001
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Montana-Dakota Utlities
Heskett Unit 2 — BART Determination
May 30, 2006

DRAFT

BART Economic Evaluation - SO,
Limestone with Dry FGD Control System

Cost
CAPITAL COSTS [S) Basis
Direct Capital Costs
Limestone Injection 1o CFB $2,800,000)
Reugent Feed System $5,986.000]
SO2 Removal Sysiem $1,725,000
Spray Dryen $7.738.000 o SaL it sier ol neuries I comt of mafrcompanents snares
=t . . Y Of sinutar pre . T B il
Fiye Gus Hundling System §2,155,000 |n)staha'.ion costs sgcr: as loundallons. mechanicat e)rection.p;ecmcael. piping, and
1D Fans 5827000 insulation,ler the SDA reaclion towers, recyclie pumps, induced draft fans, ime
Waste / Byproduct Hundling Systers $1.664,000 receiving. lime handling, and soilos handling systeme
Suppuort Equipment $2,248.,000]
Chimney Madifications §3,894.000
inciuded /2 the toial capilai cosl fof the fabric filter because Ihe dry FGD control
system must be lotiowed by pamiculate control, and it is nat physically possible o
Fabne Filier Bughause €4.948.600 locate the dry FGD controt system between ing boiler and the exsting ESP
Total Purchased Eqinpment Cost (PEC) $34,085,600;
Indirect Capital Costs
Engineering $3,409.000] 10.0% ot PEC. Source: OAQPS Manuai Chapier 5. Table 1.3, page 1-27.
Construction and Field Expenses $3,408,000; 10.0% of PEC. Source: CAQPS Manual Chapter 5. Tabte 1.3, page 1-27.
Contractor Fees §3.408,000; 10.0% of PEC. Source: QAQPS Manuat Chapter 5, Tabie 1.3, page 1-27.
Stan-Up $341,000 1.0% of PEC. Soutce. CAQPS Manual Chapter §, Tabie 1.3, page 1-27.
Perlormance Tests $341,000] 1.0% of PEC. Source: OAQPS Manual Chapter &, Tabie 1.3, page 1-27
Confingencies $1.023,000] 3.0% of PEC. Source: OAQPS Manual Chapter 5. Tabie 1.3. page 1-27.
Total indirect Capital Costs {IC} $11,932,000]
Total Capital Costs
Total Capital Invesiment $46,017,600]
Total Capital Invesiment (S/kW -net) 8588,
Capital Recovery Factor = i1« )" 7 (1 + )"~ 1 0.0844 20 vears.
Annualized Capital Costs pretax masginal rate of return on privale investment. interest rale used in OAQPS
{Capital Recover Factor x Total Capltal Investment) $4,344,000 7% Manual {Chapler Z page 2-15).
OPERATING COSTS Basis
Operating & Maintenance Costs (based on 90% capacity tactor}
Variable O&M Costs ) P
Basea or maximum heat npul, SO2 removal rate (ib/h), 1.05 sicichiamelry, 90%
Lime Reagent Cost $60, 100] 76 Ca0, and reuclant cost of $75/ton for ime.
Water Cost $28,500] 1 Based on 0.75 gpm/MW-gross, $1/1000 gal
Baged on maximum heat input, SO2 removal rate (fofhr), and $5/ton on-site
disposal cost. Disposal cos! includes lime by-products, and fimestene injection by-
FGO Waste Disposat Cost $48,300 § products, but does not include fly ash.
Auxiliaty Power Cost $313,300] 45 Based on auxiliary gower requirement of 1 10% (nel) and $45/MW.
Total Vaniable O&M Costs $450,8001
Fixed O&M Costs
Additional Operators per shift 0.75] Based or. S&L O&M estimate for dry FGD.
3 shitts/day, 365 daysiyear @ $33.50/hour (s2lary + benefist which is equai to ar
Operating Labor $220,100] annual operator salary of $70,000/year.
Supervisor Labor $33,000] 15.0% of operating lancr. OAQPS Chapter 2, page 2-28.
Maintenance Materials $1,704,300 5.0% CUECost Mzintenance Delautt Faclor for time spray diver.
Maimenance Labor $1.022,600 £0.0% of mainienance materials cost (S8L O&M estimate).
Total Fixed O&M Cost §2,980,000
Indirect Operating Cost
Property Taxes $460,000] 19 of total capital investment. CAQPS Chapter 2, page 2-32.
Insurance $460,000] 1% of totat capital investment. OAQPS Chapter 2. page 2-32.
Administration $£920.000 2% ¢! total capifal investment. OAQPS Chapier 2. page 2-32.
Total Indirect Operating Cost §1,840,000
Total Annuai Operating Cost $5,270,800;
TOTAL ANNUAL COST .
Annualized Capltal Cost 54,344,000
Annual Operating Cost $5.270,800]
Totai Annual Cosl $9,614,800;
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Montana-Dakota Utilities
Heskett Unit 2 - BART Determination

May 30, 2006 DRAFT
'S .
BART Economic Evaluation - SO,
e .
- ‘Net FGD Details
Cost
CAPITAL COSTS i8] Basis
Total Purchased Equipment Cost (PEC) $65,913,36
Generat Facitiies $6,591.33
Engineering Fees $6,691,334
. Toiat capital cost estimates were basad on USEPA's CueCost Worksneet, ang
Lomingency $13,182.67. 1o equipment cost prepared by SEL for similany sized projects.
Total Plam Cost $92,278,70 Dcrecl capitat costs include: the cost of major components, anclilary equipmen, cuct
Total Plans Cost (TPCj w/ Prime Contractor’s Markup $95,047.06! work, lowkaations. and mechanicat erection for the FGD absorbot lowers. recycle
Tatal Cash Expended (TCE) $92,305,58 pumps, h‘“ﬁ;?:" “'“:;:’s‘s 0. ¢ erd
Altow, for Funds During Consty. (AFDC) $10.120.914 sludge handing sys!
Total Piant Investment (TP1) $102,426,4
Prepraduction Costs §3,747 145
Inventory Capital $330,91
Total Capital Requirement {TCR) $106,505,000]
Total Capiral Investment (SkW - net) $207]
Capital Recovery Factor = i(1+ )" 711 + i) 1 0.0806 30 yesrs.
Annuslized Capital Costs pretax marginal rate of relurn on private svestment. interest rate usec n OAQPS
(Capital Recover Fuctor a Total Capital Invesimenn §8,582,900 7% Munual {Chapter 2 page 2-15}.
QOPERATING COSTS Basis
Operating & Maintenance Costs (based on 80% capacity tactor)
Variable O&M Costs
. Based on maximum heal inpul, SOZ removal sate (itne), 1.08 stoichometry, 90% .
L:mestone Reapent Cost $620.100f § 30 CaCO3, 80% capacily {actor, and $3010n fox bmestone.
Wate: Cost £270,2001 . Based on 1.0 gpm/MW-gross, 80% capacity factor, and $1/1000 ga!
Based on maximum heat input, SO2 removal rote {ivhr}. 80% capacity lactor,
forced oxidation 90% dry, and $10on on-site disposal ¢ost. Disposal cost enly
ncludes acditional WFGD by-products and goes nol incluce Sy ash o CFB
FGO Waste Disposal Cost $344,000f 10 bkmestone py-products.
Bused on suxilisty prower requlremenl of 2.8% tnet), 80% capacity faclor. ang
Auxiliary Power Cost $3,377.4001 $ 30 S3UMw,
j— Tolat vatiable O&I Costs $4,611,700]
Fixed O&M Costs
Additional Operators per shilt 3.0, Based on SEL O&M estlmate lor wet FGD.
] 3 shifts/day, 365 days/year @ $33.50hawr (salary + benefits) which Is equat 16 an
Operating Labor $880,400 annval operator salary of $70.000/vear.
Supervisor Labor $132,100 15.0% ©f operabng fabor, OAQPS Chapter 2, page 2-29.
Mainenance Materiais $3.295,700) 5.0% CUECos! Maintenance Detault Factor for b with torcad
Maintenance Labor $1.977.400 €0.0% of maintenance matenals cost {S&L OBM estimale).
Tolal Fixed 08t Cost $6.285.600;
Indirect Operating Cost
Property Taxes $659,100 1% of total capitat invesiment. QAOPS Chaptlet 2, page 2-32.
Insurance $659.100 1%, of tolal capital nvestmant. OAQPS Chapter 2. page 2-32
Aoministratior

Totat inairect Operating Cost

$1.318. 24 of 1otal capital invesiment. OAQPS Chapter 2. page 2-32,
$2,636.50!
$13.539, - :

Total Annual Operating Cost

TOTAL ANNUAL COST
Annualized Capital Cost $8,582,
Annual Operating Cost $13,533,80
Total Annual Cost §22,116,70
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CUECost - Air Pollution Control Systems Economics Spreadsheet

Heskett Unit 2, Input & Calculation Summary

APC Technology Choices
Description Units Input 1 Input 2 Input 3 Input 4 Input 5
FGD Process Integer 1 2 0 0 0
(1=LSFO, 2 =LSD) -
Particulate Control Integer 2 1 0 0 0
(1 = Fabric Filter, 2 = ESP)
NOx Control Integer ‘1 2 0 0 0
(1 =SCR, 2 =SNCR, 3 = LNBs, 4 = NGR)
INPUTS
Description Units Input 1 Input 2 Input 3 Input 4 Input §
General Plant Technical Inputs
Location - State Abbrev. ND ND 0 0 0
MW Equivalent of Flue Gas to-Control System MW 78 78 0 0 0
Net Plant Heat Rate Btu/kWhr 10,500 10,500 0 0 0
Plant Capacity Factor % ' 90% 90% 0% 0% 0%
Total Air Downstream of Economizer % 120% 120% 0% 0% 0%
Air Heater Leakage % 12% 12% 0% 0% 0%
Air Heater Outlet Gas Temperature °F 300 300 0 0 0
Inlet Air Temperature °F 80 80 0 0 0
Ambient Absolute Pressure In. of Hg 294 294 0 0 0
Pressure After Air Heater In. of H20 -12 -12 0 - 0 0
Moisture in Air 1b/b dry air 0.013 0.013 0 0 0
Ash Split:
. Fly Ash - % 80% 80% 0% 0% 0%
Bottom Ash % 20% 20% 0% 0% 0%
Seismic Zone Integer 1 1 0 0 0
Retrofit Factor - Integer 1.3 13 0 0 0
(1.0 = new, 1.3 = medium, 1.6 = difficult)
Select Coal Integer 7 .7 0 0 0
Is Selected Coal a Powder River Basin Coal? Yes /No No . No 0 0 0
Economic Inputs
Cost Basis -Year Dollars . Year 1998 1998 0 0 0
|Sevice Life (levelization period) Years 30 30 . 0 0. 0
Inflation Rate % 3% 3% 0% 0% 0%
After Tax Discount Rate (curfent $'s) % 9% 9% 0% 0% 0%
AFDC Rate (current $'s) % 11% 11% 0% 0% 0%
First-year Carrying Charge (current $'s) % 22% 22% 0% 0% 0%
Levelized Carrying Charge (current $'s) % 17% 17% 0% 0% 0%
First-year Carrying Charge (constant $'s) % 16% 16% 0% 0% 0%.
Levelized Carrying Charge (constant $'s) % 12% 12% 0% 0% 0%
Sales Tax % 6% 6% 0% 0% 0%
Escalation Rates: i '
Consumables (O&M) % 3% 3% 0% 0% 0%
Capital Costs: . : .
Is Chem. Eng. Cost Index available? Yes / No Yes Yes 0 0 0
If "Yes" input cost basis CE Plant Index. Integer 388 388 0 0 0
If "No" input escalation rate. % 3% 3% 0% 0% 0%
Construction Labor Rate $/hr $35 $35 $0 $0 $0
Prime Contractor’s Markup % 3% 3% 0% 0% 0%
Operating Labor Rate $/hr $30 $30 $0 $0 $0
Power Cost Mills/’kWh 25 25 0 0 0
Steam Cost $/1000 lbs 3.5 3.5 0 0 0
Limestone Forced Oxidation (LSFO) Inputs
S02 Removal Required % 95% 95% 0% 0% 0%
L/G Ratio gal / 1000 acf 125 125 0 0 0
Design Scrubber with Dibasic Acid Addition? Integer 2 1 0 0 0
(1 = yes, 2 = no)
1 3/4/2010, 10:40 AM



.CUECost - Air Pollution Conﬁ'ol Systems Eéonomics Spreadsheet

Adiabatic Saturation Temperature °F 127 127 0 0 0
Reagent Feed Ratio . Factor 1.05 1.05 0 0 0
(Mole CaCO3 / Mole SO2 removed)
Scrubber Slurry Solids Concentration Wt. % 15% 15% 0% 0% 0%
Stacking, Landfill, Wallboard Integer 1 1 0 0 0
(1 = stacking, 2 = lanfill, 3 = wallboard) . ] ]
Number of Absorbers " Integer 1 1 0 0 0
(Max. Capacity = 700 MW per absorber)
| Absorber Material Integer 1 1 0 0 0
(1 = alloy, 2 =RLCS) - '
Absorber Pressure Drop in. H20 6 6 0 0 0
Reheat Required ? Integer 1 1 0 0 0
(1 = yes, 2 =no) . L .
Amount of Reheat - °F 25 25 0 0 0
- {Reagent Bulk Storage Days 60 60 0 0 0
Reagent Cost (delivered) $/ton $15 $15 $0 $0 $0
Landfill Disposal Cost - $/ton $30 -$30 - $0 $0 $0
Stacking Disposal Cost $/ton 36 $6 $0 $0 $0
Credit for Gypsum Byproduct $/ton $2 $2 $0 $0 $0
Maintenance Factors by Area (% of Installed Cost) . )
Reagent Feed % 5% 5% 0% 0% 0%
SO2 Removal % 5% 5% . 0% 0% 0%
Flue Gas Handling % 5% 5% 0% - 0% 0%
Waste / Byproduct % 5% 5% 0% 0% - 0%
Support Equipment % 5% - 5% 0% 0% 0%
Contingency by Area (% of Instalied Cosf) : ) . : :
Reagent Feed % . 20% 20% 0% 0% 0%
SO2 Removal % 20% 20% 0% 0% 0%
Flue Gas Handling % 20% 20% 0% . 0% 0%
Waste / Byproduct % 20% 20% 0% 0% 0%
Support Equipment % 20% 20% 0% 0% 0%
General Facilities by Area (% of Installed Cost) .
Reagent Feed % 10% 10% 0% 0% 0%
* SO2 Removal % 10% 10% 0% 0% - 0%
Flue Gas Handling % 10% 10% 0% 0% 0%
Waste / Byproduct % 10% 10% 0% 0% 0%
Support Equipment % 10% 10% . 0% 0% . 0%
Engineering Fees by Area. (% of Installed Cost) ) )
Reagent Feed % 10% 10% 0% 0% 0%
SO2 Removal % 10% 10% 0% 0% 0%
Flue Gas Handling Y% 10% 10% 0% 0% 0%
Waste / Byproduct % 10% - 10% 0% 0% 0%
Support Equipment % 10% 10% 0% 0% 0%
|Lime Spray Dryer (LSD) Inputs .
S02 Removal Required % - 90% 90% 0% 0% 0%
Adiabatic Saturation Temperature °F 127 127 0 0 0
Flue Gas Approach to Saturation °F 20 20 0 0 0
Spray Dryer Outlet Temperature . °F 147 147 0 0 0
Reagent Feed Ratio Factor 1.02 1.02 0.00 0.00 0.00
{Mole CaO / Mole Inlet SOZ) : ’
Recycle Rate Factor, - 8.25 8.25 0 K 0
(b recycle / 1b lime feed) ] N .
Recycle Slurry Solids Concentration Wt. % 35% 35% 0% 0% 0%
Number of Absorbers - Integer 2 2 0 0 0
{(Max. Capacity = 300 MW per spray dryer) o
Absorber Material Integer 1 1 0 0 0
(1 = alloy, 2 =RLCS)
Spray Dryer Pressure Drop in, H20 S 5 0 0 0
Reagent Bulk Storage Days 60 60 0 0 0
Reagent Cost (delivered) $/ton - $65 $65 $0 $0 $0
Dry Waste Disposal Cost $/ton $30 $30 $0 $0 $0
Maintenance Factors by Area (% of Installed Cost) ) )
Reagent Feed % 5% 5% 0% 0% 0%
- 802 Removal % 5% 5% 0% 0% 0%
Flue Gas Handling % 5% 5% 0% 0% 0%
Waste / Byproduct % 5% 5% 0% 0% 0%
Support Equipment % 5% 5% 0% 0% 0%
Contingency by Area (% of Installed Cost)
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Reagent Feed % 20% 0% 0% 0%

. 802 Removal % 20% 20% 0% 0% 0%
Flue Gas Handling % 20% 20% 0% 0% 0%
Waste / Byproduct % 20% 20% 0% 0% 0%
Support Equipment % 20% 20% 0% 0% 0%

General Facilities by Area (% of Iustalled Cost)

. Reagent Feed - % 10% 10% 0% 0% - 0% -
SO2 Removal % 10% 10% 0% 0% 0%
Flue Gas Handling % 10% 10% 0% 0% 0%
Waste / Byproduct % 10% 10% 0% 0% 0%
Support Equipment Y% 10% 10% 0% 0% 0%

Engineering Fees by Area (% of Installed Cost)
Reagent Feed % 10% 10% 0% 0% 0%
SO2 Removal % 10% 10% 0% 0% 0%
Flue Gas Handling % 10% 10% 0% 0% 0%
Waste / Byproduct % 10% 10% 0% 0% 0%
Support Equipment % 10% 10% 0% 0% 0%.
Particulate Control Inputs
Qutlet Particulate Emission Limit Ibss/MMBtu 0.015 0.015 0 [4] 0
Fabric Filter:

" Pressure Drop in. H20 6 6 0 0 0
Type (1 = Reverse Gas, 2 = Pulse Jet) Integer 2 2 0 0 0
Gas-to-Cloth Ratio ACFM/R? 3.5 35 0 0 0
Bag Material (RGFF fiberglass only) Integer 2 2 0 0 0
- (1 =Fiberglass, 2 = Nomex, 3 = Ryton)

- Bag Diameter : inches 6 6 0 0 0
Bag Length feet 20 20 0 0 0
Bag Reach 3 3 0 0 0
Compartments out of Service % 10% 10% 0% 0% 0%
Bag Life Years 5 5 0 0 0.
Maintenance (% of installed cost) % 5% 5% 0% 0% 0%
Contingency (% of installed cost) % 20% 20% 0% 0% - 0%

. General Facilities (% of installed cost) % 10% 10% 0% 0% 0%

" Engineering Fees (% of installed cost) % 10% 10% 0% 0% 0%
ESP:

-Strength of the electric field in the ESP=F kV/em 10.0 10.0 0.0 0.0 0.0
Plate Spacing in. 12 12 0 0 0
Plate Height ft. 36 36 0 0 0
Pressure Drop in. H20 3 3 0 0 0
Maintenance (% of installed cost) % 5% 5% 0% 0% 0%
Contingency (% of installed cost) % 20% -20% 0% 0% 0%
General Facilities (% of installed cost) % 10% 10% 0% 0% 0%
Engineering Fees (% of installed cost) % 10% 10% 0% 0% 0%

NOx Control Inputs
Selective Catalytic Reduction (SCR) Inputs

" INH3/NOX Stoichiometric Ratio NH3/NOX 0.9 0.9 0 0 0
NOX Reduction Efficiency * Fraction 0.80 0.80 0.00 0.00 0.00
Inlet NOx lbs'MMBtu 0.36 0.36 -0 0 0
Space Velocity (Calculated if zero) 1/hr 0 0 0 0 -0
Overall Catalyst Life yeats 3 3 0 0 0 -
Ammonia Cost $/ton - 205.66 205.66 0 0 0
Catalyst Cost $/f3 356.34 356.34 0 0 0

{Solid Waste Disposal Cost $/ton 11.48 11.48 0 0 0
Maintenance (% of installed cost) % 1.5% 1.5% 0.0% 0.0% 0.0%
Contingency (% of installed cost) % 20% 20% 0% 0% 0%
General Facilities (% of installed cost) % 5% 5% 0% 0% 0%
Engineering Fees (% of installed cost) Y% 10% 10% 0% 0% 0%
Number of Reactors - integer 2 2 0 0 0
Number of Air Preheaters integer 1 1 0 0 0
LSelective NonCatalytic Reduction (SNCR) Inputs
Reagent 1:Urea 2:Ammonia 1 ! 0 0 0
Number of Injector Levels integer 3 3 0 0 0
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Number of Injectors integer 18 18 0 0 0
Number of Lance Levels integer 0 0 0 0. 0 .
Number of Lances integer 0 0 0 0 0
Steam or Air Injection for Ammonia integer 1 1 0 0 0
TNOX Reduction Efficiency Fraction 0.40 0.40 0.00 0.00 0.00
Inlet NOx lbs/MMBtu 0.36 0.36 0 0 0
NH3/NOX Stoichiometric Ratio NH3/NOX 1.2 1.2 0 0 0
Urea/NOX Stoichiometric Ratio Urea/NOX 1.2 12 0 0 0
Urea Cost $/ton - 225 224.95 0 0 0
Ammonia Cost $/ton 205.66 205.66 0 0 0
Water Cost $/1,000 gal 0.407 0.407 0 0 0.
Maintenance (% of installed cost) % ) 1.5% 1.5% 0.0% 0.0% 0.0%
Contingency (% of installed cost) . % 20% 20% 0% 0% - 0%
General Facilities (% of installed cost) % 5% 5% 0% 0% 0%
" |Engineering Fees (% of installed cost) % -10% 10% 0% 0% 0%
{Low NOX Burner Technology Inputs
NOX Reduction Efficiency fraction 0.35 035 0.35 0.35 0.35
Boiler Type T:T-fired, W:Wall T T T T T
L:Low, A:Average, . ’ -
Retrofit Difficulty H:High A A A A A
Maintenance Labor (% of installed cost) % 0.8% 0.8% 0.8% 0.8% 0.8%
Maintenance Materials (% of installed cost) % 1.2% 1.2% 1.2% 1.2% 1.2%
Natural Gas Reburning Inputs
NOX Reduction Efficiency fraction 0.61 0.61 0.61 0.61 0.61 .
Gas Reburn Fraction fraction 0.15 . 0.15 0.15 0.15 0.15 .
Waste Disposal Cost $/ton 11.48 11.48 . 11.48 11.48 1148
Natural Gas Cost $/MMBtu 231 2.31 2.31 2.31 231
Maintenance (% of installed cost) % 1.5% 1.5% 1.5% 1.5% 1.5%
Contingency (% of installed cost) % 20% 20% 20% 20% 20%
General Facilities (% of installed cost) % 2% 2% 2% 2% 2%
{Engineering Fees (% of installed cost) % 10% 10% 10% 10% 10%
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CUECOQST3, Input & Calculation Summary

\SUMMARY OF COSTS
Description Units Input 1 Input 2 Input 3 Input 4 Input §
APC Technologies
NOx Control - SCR SNCR NGR NGR NGR
Particulate Control ESP PIFF PJFF PJFF PJFF
SO2 Control LSFO LSD LSD LSD LSD
{NOx Control Costs SCR SNCR NGR NGR NGR
Total Capital Requirement (TCR) $ $10,027,752 $1,553,228 #N/A #N/A #N/A
$/kW $128.6 $19.9 #N/A #N/A #N/A
First Year Costs
Fixed O&M B $174,383 $87,020 #N/A #N/A #N/A
$/kW-Yr 2.24 112 #N/A #N/A #N/A
Mills/kWH 0.28 0.14 #N/A #N/A #N/A
$/ton NOx removed $152 $151 #N/A #N/A #N/A
Variable O&M $ $617,062 $209,602 $0 $0 $0 -
$/kW-Yr 7.91 2.69 #DIV/0! #DIV/O! #DIV/0!
Milis’kWH 1.00 0.34 #DIV/0! #DIV/0! #DIV/0!
$/ton NOx removed $537 $365 #DIV/0! #DIV/Q! #DIV/0!
Fixed Charges ' $ $2,236,189 $346,370 H#N/A #N/A #N/A
' $/KW-Yr - 28.67 4.44 #N/A EN/A #N/A
Mills’kWH 3.64 0.56 #N/A #N/A #N/A
$/ton NOx removed $1,945 $603 #N/A H#N/A HN/A
TOTAL $ - $3,028,133 $642,992 #N/A #N/A #N/A
$/kW-Yr 38.82 8.24 #N/A #N/A #N/A
Milis’kWH 4.92 - 1.05 HN/A #N/A #N/A
$/ton NOx removed $2,634 $1,118 H#N/A #N/A #N/A
Levelized Current Doliars
Fixed O&M $/kW-Yr 3.05 1.52 #N/A H#N/A #N/A
Mills/kWH 0.39 0.19 HN/A H#N/A #N/A
$/ton NOx removed $207 $206 #N/A #N/A #N/A
Variable O&M $/kW-Yr 10.77 3.66 #DIV/0! #DIV/0! #DIV/0!
Mills’kWH 1.37 0.46 #DIV/0! #DIV/0! #DIV/0!
$/ton NOx removed $730 $496 #DIV/0! #DIV/0! #DIV/0!
Fixed Charges $/kW-Yr 21.73 3.37 #N/A #N/A #N/A
Mills’kWH 2.76 0.43 H#N/A - #N/A #N/A
$/ton NOx removed $1,474 $457 H#N/A #N/A #N/A
TOTAL $AW-Yr 35.54 8.54 #N/A #N/A #N/A
Mills/kWH 4.51 1.08 #N/A #N/A H#N/A
$/ton NOx removed $2,411 -$1,159 H#N/A #N/A . #N/A
Levelized Constant Dollars ] S
Fixed O&M $/kW-Yr 2.24 1.12 #N/A #N/A #N/A
] Mills/lk WH 0.28 0.14 #N/A H#N/A #N/A
$/ton NOx removed $152 $151 #N/A #N/A #N/A
Variable O&M $/kW-Yr 7.91 2.69 #DIV/)! #DIV/0! #DIV/0!
Mills’kWH 1.00 0.34 #DIV/0! #DIV/O0t #DIV/0!
$/ton NOx removed. $537 $365 #DIV/0! #DIV/Q! . #DIV/0!
Fixed Charges $/kW-Yr 15.04 - - 233 #N/A #N/A #N/A
Mills/kWH 2.71 042 #N/A #N/A #N/A
$/ton NOx removed $1,449 $449 #N/A #N/A #N/A
TOTAL $/kW-Yr 25.19 6.13 #N/A #N/A #N/A
Mills/kWH 4.00 0.90 #N/A #N/A #N/A
$/ton NOx removed $2,138 $965 #N/A #N/A #N/A
lf"articulate Control Costs ESP PIFF PJFF PJFF PJEF
Total Capital Requirement (TCR) $ $8.,962,187 $9,875,231 #DIV/0! #DIV/0! #DIV/0!
$kW 8115 $127 #DIV/0! #DIV/O! #DIV/0!
First Year Costs . :
Fixed O&M $ $316,128 $348,334 " #DIV! #DIV/0! #DIV/0!
’ $S/KW-Yr 4.05 - 447 #DIV/0! #DIV/0! #DIV/Q!
‘Mills’kWH 0.51 0.57 #DIV/0! #DIV/0! #DIV/0!
$/ton PM removed $15.0 $3.8 #DIV/0! #DIV/O! #DIV/0!
Variable O&M - $ $46,923 $233,002 #DIV/0! #DIV/0! #DIV/0!
$/kW-Yr 0.60 2.99 #DIV/Q! #DIV/0! #DIV/0!
Mills/kWH 0.08 0.38 #DIV/0! #DIV/0t #DIV/Q!
$/ton PM removed $2.2 $2.5 #DIV/0! #DIV/0! #DIV/0!
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CUECOSTS, Input & Calculation Summary

Fixed Charges $ $1,998,568 $2,202,176 #DIV/0! #DIV/0!
. $kW-Yr 25.62 28.23 #DIV/0! - #DIV/0! #DIV/0!
Mills’kWH 3.25 3.58 #DIV/0! #DIV/0! #DIV/0!
$/ton PM removed $95.0 $23.8 #DIV/0! #DIV/0! . #DIV/0!
TOTAL $ $2,361,619 $2,783,512 #DIV/Q! #DIV/0! #DIV/O!
$/KW-Yr 30.28 35.69 #DIV/0! #DIV/0! #DIV/0!
Mills/lkWH 3.84 4.53 #DIV/0! #DIV/0! #DIV/0!
$/ton PM removed $112.2 $30.1 #DIV/0! #DIV/0! . #DIV/0!
Levelized Current Dollars )
Fixed O&M $/AW-Yr 5.52 6.08 #DIV/0! #DIV/0! #DIV/0!
. Mills/kWH 0.70 0.77 #DIV/0Q! #DIV/0! #DIV/0!
$/ton PM removed $20.4 $5.1 #DIV/0! #DIV/0! #DIV/0!
Variable O&M $/kW-Yr 0.82 4.07 #DIV/0! #DIV/0! #DIV/0!
Milis’kWH 0.10 0.52 #DIV/0! #DIV/0! #DIV/0!
$/ton PM removed $3.0 $3.4 #DIV/0! #DIV/0! #DIV/0!
Fixed Charges $/KW-Yr 19.42 2140 - #DIV/0! #DIV/0! #DIV/0!
Mills’kWH 2.46 271 ° #DIV/0! #DIV/0! #DIV/0!
_$/ton PM removed $72.0 $18.1 #DIV/0! #DIV/0! #DIV/0!
TOTAL $AW-Yr 25.75 31.54 #DIV/0! #DIV/0! #DIV/0!
Mills/kWH 3.27 4.00 #DIV/0! H#DIV/0! ~#DIV/0!
$/ton PM removed $95.4 $26.6 #DIV/0! #DIV/0! #DIV/0!
Levelized Constant Dollars
Fixed O&M $/kW-Yr 4.05 4.47 #DIV/0! #DIV/0! #DIV/0!
Mills/kWH 0.51 0.57 #DIV/0! #DIV/0! #DIV/0!
$/ton PM removed $15.0 $3.8 #DIV/0! #DIV/0! #DIV/0!
Variable O&M $/kW-Yr 0.60 2.99 #DIV/0! #DIV/0! #DIV/0!
Mills’kWH 0.08 -0.38 #DIV/0! #DIV/0! #DIV/0!
$/ton PM removed $2.2 $2.5 #DIV/0! #DIV/0! #DIV/0!
Fixed Charges i $/kW-Yr 1344 14.81 #DIV/0! #DIV/0! #DIV/0!
] Mills’kWH 2.42 - 2.67 H#DIV/0! #DIV/0! #DIV/0!
1 $/ton PM removed $70.8 $17.8 #DIV/0! #DIV/0! #DIV/0!
TOTAL $/kW-Yr 18.10 22.27 #DIV/0! #DIV/0! #DIV/0!
Mills’kWH 3.01 3.61 #DIV/0! #DIV/0! #DIV/0!
$/ton PM removed $88.0 $24.0 #DIV/0! #DIV/0! #DIV/0!
|S02 Control Costs LSFO LSD LSD LSD LSD
Total Capital Requirement (TCR) $ $48,800,638 $37,564,351 #N/A #N/A #N/A
. ] . $/kW $626 $482 #N/A #N/A #N/A
First Year Costs
Fixed O&M $ $2,691,290 $2,092,480 HNUM! #NUM! H#NUM!
$KW-Yr 34.50 26.83 “H#NUM! #NUM! #NUM!
Mills/kWH 4.38 340 #NUM! #NUM! #NUMY
$/ton SO2 removed $350.4 $287.6 . #NUM! #NUM! #NUM!
Variable O&M $ $903,322 $1,828,714 #DIV/0! HDIV/OY. H#DIV/O!
$/kW-Yr 11.58 2345 #DIV/0! #DIV/0! #DIV/0!
Mills/kWH 1.47 2.97 #DIV/0! #DIV/O! #DIV/0!
- $/ton SO2 removed $117.6 .$251.3 #DIV/0! #DIV/0! #DIV/0!
Fixed Charges $ $10,882,542 $8,376,850 #N/A #N/A H#N/A
' $/kW-Yr 139.52 107.40 | #N/A #N/A #N/A
Mills/kWH 17.70 13.62- #N/A #N/A #N/A
k $/ton SO2 removed $1,4169 $1,151.3 #N/A #N/A #N/A
TOTAL $ $14,477,154 $12,298,045 #NUM! #NUM! #NUM!
$/kW-Yr 185.60 157.67 #NUM! #NUM! #NUM!
Mills/’kWH 23.54 20.00 #NUM! #NUM! #NUM!
. §$/ton SO2 removed $1,885 $1,690.. - #N/A #N/A #N/A
Levelized Current Dollars : i
Fixed O&M $/AW-Yr 46.95 36.51 #NUM! - #NUM! #NUM!
Mills/’kWH 5.96 4,63 #NUM! #NUM! #NUM! .
$/ton SO2 removed $476.8 $391.3 - H#NUM! HNUM! #NUM!
Variable O&M $/KW-Yr 15.76 31.90 #DIV/0! - #DIV/0! #DIV/0!
: - Mills/kWH 2.00 4.05 #DIV/0! #DIV/0! #DIV/0!
$/ton SO2 removed $160.1 $342.0 #DIV/0! -~ #DIV/0! #DIV/0!
Fixed Charges $/kW-Yr 105.73 81.39 #N/A #N/A H#N/A
Mills/kWH 1341 10.32 #N/A #N/A #N/A
. $/ton SO2 removed $1,073.8 $872.5 #N/A #N/A #N/A
 TOTAL $/kW-Yr 168.45 149.80 _H#NUM! #NUM! #NUM!
Mills/kWH 21.37 19.00 H#NUM! #NUM! #NUM!
$/ton SO2 removed $1,710.7 $1,605.9 H#NUM! HNUM! #NUM!
Levelized Constant Dollars )
Fixed O&M $/kW-Yr 34.50 26.83 H#NUM! H#NUM! #NUM!
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Mills’kWH 4.38 #NUM! H#NUM! #NUM!

$/ton SO2 removed $350.4 $287.6 H#NUM! #NUM! #NUM!

Variable O&M $/kW-Yr 11.58 23.45 #DIV/0! #DIV/0! #DIV/0!

Mills’ kWH 1.47 2.97 #DIV/0! #DIV/0! #DIV/0!

$/ton SO2 removed $117.6 $251.3 #DIV/O! #DIV/0! #DIV/0!

Fixed Charges SkW-Yr 73.20 56.35 #N/A #N/A HN/A .
Mills/kWH . 13.19 10.15 #N/A HN/A H#N/A
$/ton SO2 removed $1,055.9 $858.0 H#N/A #N/A HN/A

TOTAL SKW-Yr 119.29 106.62 H#NUM! #NUM! #NUM!

Mills’k WH 19.03 16.53 H#NUM! #NUM! H#HNUM!

$/ton SO2 removed $1,524.0 $1,396.9 H#NUM! #NUM! #NUM!
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And
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‘NPS Preliminary Comments on Reasonable Progress Requirements for

Montana Dakota Utilities (MDU) R.M. Heskett Station Unit #2
May 14, 2010

Montana Dakota Utilities (MDU) operates the R. M. Heskett Station Unit #2 near
Mandan, North Dakota, about 160 km east of Theodore Roosevelt National Park (NP), a
Class 1 area administered by the National Park Service. Heskett #2 includes an
atmospheric bubbling fluidized bed boiler fired with lignite from an adjacent mine and is
rated at 78 MW output. Current emission control equlpment consxsts of an electrostatic
precipitator.

Out of 3,558 Electric Generating Units (EGUs) in EPA’s Clean Air Markets (CAM)
database in 2008, Heskett #2 ranked #713 for SO, at 2,403 tonis and #988 for NO, at 432
tons. According to modeling results provided by MDU, emissions from Heskett #2 cause
0.3 dv of impairment in visibility at Theodore Roosevelt NP and 0.5 dv cumulatively
when Lostwood National Wildlife Refuge is included. Consistent with EPA guidance, the
‘North Dakota Department of Health (NDDH) has selected 0.5 dv at each Class I area
individually as its significance level for triggering review under the Best Available
Retrofit Technology (BART) program. Therefore, NDDH has determined that Heskett
 #2 is not subject to BART. However, NDDH did review Heskett #2 with respect to
reasonable progress control requlrements .

: Reason_able Progress Control Technology Analysis

While the “standard” five-step BART analysis is not specified for analyses under the
Reasonable Progress program, it provides a useful approach that is consistent and
»comparable to actual BART analyses

Sulfur Dioxide

Step 1: Identify All Available Technologles
“We agree that NDDH has chosen a reasonable suite of optlons

Step 2: Eliminate Technically Infeasible Options
~ We agree with NDDH’s selection of technically feasible options.

Step 3: Evaluate Control Effectiveness of Each Remaining Control Technology

" We disagree with NDDH’s estimates of 94% control effectiveness of limestone injection
and a spray-dryer with a baghouse to achieve 0.09 Ib/mmBtu. For example, NDDH has
. issued two permits for fluidized bed boilers burning ND lignite in the past decade.
According to EPA’s RACT/BACT/LAER Clearinghouse (RBLC), NDDH issued a
permit on 9/14/07 to Great River Energy for the 112 MW Spiritwood Station. That permit
limited SO, emissions to 0.06 Ib/mmBtu saying “SULFUR DIOXIDE CONTROL
SYSTEM (LIMESTONE INJECTION AND SPRAY DRYER) WILL ACHIEVE 98.7%
REMOVAL OF POTENTIAL EMISSIONS BASED ON THE WORST CASE 30 DAY



LIGNITE. THE REMOVAL RATE WILL BE 98. 8% BASED ON THE WORST CASE
24 HOUR LIGNITE.”

The RBLC also contains an entry for a permit issued by NDDH on 6/03/05 to MDU for
the 220 MW Gascoyne Generating Station which states, “THE [98.9%] EFFICIENCY IS
THE OVERALL REMOVAL EFFICIENCY OF POTENTIAL SO2 EMISSIONS
(COAL-TO-STACK) USING BOTH.LIMESTONE INJECTION AND A SPRAY
DRYER. IT IS BASED ON BURNING LIGNITE THAT CONTAINS 1.0 % SULFUR
(AS-RECEIVED) AND THE 30 DAY ROLLING AVERAGE EMISSION RATE OF
0.038 LB/MMBTU.” '

NDDH has presented no Justlﬁcatlon for the much lower 94% efficiency it used in its
analysis. .

We also dlsagree with NDDH’s assumption that limestone injection into the ﬂU.ldlZed bed
can achieve only 60% control and reduce SO; no lower than 0.364 lb/mmBtu. It is
generally accepted that a limestone fluidized bed boiler can inherently remove 90% of the
uncontrolled - SO,.! Applying that 90% reduction to the 2.15 Ib/mmBtu average
uncontrolled emission rate provided by MDU vyields a 0.215 1b/mmBtu emission rate
_from the boiler.

Step 4: Evaluate Impacts and Document Results

Despite repeated advice from EPA against using the CUECost model instead of the
‘OAQPS Control Cost Manual (Cost Manual), MDU and NDDH have used the CUECost
model to estimate the costs of the wet scrubber and spray-dryer options. We believe this
has resulted in an overestimation of costs. For example, MDU has estimated the Total
Capital Investment (TCI) for a spray-dryer at $37,564,351 or $482/kW. By comparison,
the Colorado Department of Public Health and Environment has determined that BART
for the 85 MW Martin Drake Unit #6 is a spray dryer with a TCI of $447/kW.

It is impossible from the data provided to evaluate MDU’s estimates for operating costs.
We request that MDU -and/or NDDH provide an evaluation of operating costs in a
- manner that is transparent and similar to that presented in the Cost Manual. For example,
in the evaluation of the: spray-dryer option, we request estimates of use rates for solvent
and reagent, waste generation rate, and the cost of electricity associated with the
scrubber. NDDH and MDU have improperly increased the operation and maintenance
costs by 36%--this is not supported and not allowed by the Cost Manual.

NDDH should support and explain’ its $9 815 000 estlmate for the Total Annual Cost for
the spray-dryer/baghouse combination. "

' For example, NDDH estimated that limestone injection would achieve 88% SO, control in its May 2007
analysis of Westmoreland Power’s Gascoyne 500 MW circulating fluidized bed boiler.



' Step 5: Evaluate Visibility Results

It is impossible from the data provided to evaluate MDU’s estimates of the visibility
improvements resulting from the control options evaluated. As noted by EPA in its May
12, 2010, letter, “...visibility improvements are likely underestimated by your hybrid
modeling system.. .” NDDH should at least use the method described in the 12/09 BART

modeling repott.

Nitrogen Oxides

Step 1: Identify All Available Technologies |
We agree that NDDH has chosen a reasonable suite of options.

Step 2: Eliminate Technically Infeasible Options
We agree with NDDH’s selection of technically feasible options.

Step 3: Evaluate Control Effectiveness of Each Remammg Control Technology
NDDH has assumed that SNCR can reduce NOy emissions by 33%.2 We believe that
MDU’s assumption of 40% NOy reduction is more appropriate.

Step 4: Evaluate Impacts and Document Results'

‘We believe that NDDH has overestlmated the capital cost of SNCR by comparing the
$52/kW cost at Heskett to an average® of costs from other BART analyses conducted by
sources trying to avoid addition of SNCR. According to the Institute of Clean Air
Compeanies, 4 “Typical SNCR capital costs (including installation) for utility applications
are $5-15/kW, vendor scope, which corresponds toa maximum of $20/kW if balance-of-
plant capital requlrements are included.”

Itis impossible from the data prov1ded to evaluate MDU’s estimates for SNCR operating
costs. We request that MDU and/or NDDH provide an evaluation of operating costs in a
“manner that is transparent and similar to that presented in the Cost Manual.

We note that, while NDDH presented much lower Total Annual Costs based upon
applying the Cost Manual approach, it provided neither its Cost Manual-based analysis
nor a reason for rejecting the Cost Manual result in favor of the MDU cost which was
‘more than two times higher. :

AStep 5: Evaluate Visibility Results

It is impossible from the data provided to evaluate MDU’s estimates of the visibility
~ improvements resulting from the control options evaluated. As noted by EPA in its May
12, 2010, letter, «...visibility improvements are likely underestimated by your hybrid
modeling system...” NDDH should at least use the method described in the 12/09 BART
modeling report.

- 2 NDDH estimated that SNCR would achieve 40% NOx control in its May 2007 analysis of Westmoreland
Power’s Gascoyne 500 MW circulating fluidized bed boiler.

3 which should not have included Heskett

4 May 2000 White Paper on “Selective Non-Catalytic Reduction (SNCR) for Controlling NO, Emissions”



Time Necessary for Compliance

“The Department [NDDH] believes up to 6.5 years would be necessary for some control
options (i.e., scrubbers and selective catalytic reduction).” We believe that such controls
could be added much more expeditiously. For example, Minnesota Power has advised the
MN Public Utilities commission of the following schedule for installation of a spray-

dryer, carbon injection, SCR and a baghouse at its 330 MW Boswell Unit #3.

Minnesota Power's Boswell 3 Environmental Improvement Plan -

submitted
October 27, 2006
to the

Minnesota Public Utilities Commission

Docket No. E015/M-06-1501

Pursuant to Minn. Stat. §§ 216B.6851, subd. 5, 216B.1692, the following table

presents the planned schedule for implementation activities:

Activity

Timeline

Phase 1 - Conceptual Engineering

Target Procurement Activities - Environmental Equipment

Apr 2006 - Oct 2006

Target Procurement Activities - Turbine/Generator

Oct 2006 - May 2007 |

Phase 2 - Final Design & Procurement

Fabricate/Deliver - SCR (incl. major steel and truss work)

Jun 2007 - May 2008

Fabricate/Deliver - Fabric Filter-

Apr 2008 - May 2008

Fabricate/Deliver - FGD System

Dec 2007 - Jun 2008

Fabricate/Deliver - Turbine/Generator

Jun 2007 - Dec 2008

Phase 3 - Construction

Site Preparation

Apr 2007 - Jun 2007

Construction - SCR

- Jun 2007 - Jun 2009

Construction - Fabric Filter

Jun 2007 - May 2009

Construction - FGD

Jun 2007 - Jun 2009

Construction - Chimney/Monitoring Equipment

Apr 2009 - Jun 2009

Construction - Turbine/Generator
‘Phase 4- Start-Up

Jan 2009 - Nov 2009

Checkout & Commission for Tuning

Dec 2008 - Jun 2009 |

Final Plant Star’(-Up and Tuning

Results, Conclusions & Recommendatlons

e MDU is proposing to voluntarily replace the sand in the ﬂL'IldlZCd bed with

Apr 2009 -Sep 2009

limestone to improve SO, capture to 0.60 Ib/mmBtu. We believe that this
approach is capable of much lower (e.g., 0.20 Ib/mmBtu) SO, emissions.




NDDH has improperly relied upon the CUECost model to estimate costs instead
of the OAQPS Control Cost Manual approach recommended by EPA.

NDDH should show the parameters used to estimate operating costs so that these
critical evaluations are transparent and can be evaluated by outside parties.

NDDH has overestimated the costs of the spray-dryer/baghouse option, and
underestimated its benefits.

NDDH should base its estimates of SNCR Total Capital Investment costs upon
industry data for actual installations instead of inflated cost estimates provided by
MDU and other sources seeking to avoid additional controls.

NDDH presented much lower Total Annual Costs based upon an application of
the Cost Manual approach and should provide that analysis as well as a reason for
rejecting the Cost Manual result in favor of the MDU cost which was more than
two times higher.

. NDDH is proposing no additional NOy reductions. We believe that a proper
analysis that reflects the higher control efficiency and lower costs of SNCR may
result in significantly better cost-effectiveness, and lead to a different conclusion.
NDDH should at least use the method described in the 12/09 BART modeling
report. ‘



Response to
National Park Service
Comments
May 14, 2010

Sulfur Dioxide:

1.

The NPS does not agree with 94% reduction of SO, from limestone injection and a spray
dryer.

‘Response

Heskett Unit 2 is an atmospheric bubbling fluidized bed boiler, not a circulating fluidized
bed boiler like the Gascoyne 175 and Gascoyne 500 plants. In addition, this unit was not
originally designed as a bubbling fluidized bed combustor. It was converted from a
spreader stoker design to a bubbling bed combustor in 1986. Thus, this unit may not be
able to achieve 90% reduction by limestone injection that was proposed for the Gascoyne
plants. North Dakota has one other bubbling bed combustor operating at Red Trail
Energy, LLC. This boiler has not been able to achieve 90% SO, reduction with
limestone injection. This boiler has both limestone injection and sodium bicarbonate
injection into the flue gas (estimated at 70-90% efficiency). The two systems at this
bubbling fluidized bed combustor have achieved a maximum combined SO, removal
efficiency of 92.1%. In the BACT review for Red Trail Energy, it was estimated that
limestone injection and a spray dryer would reduce SO, emissions by 93% at this
bubbling fluidized bed combustor. This is primarily due to a lower removal efficiency
for limestone injection. The amount of SO, removal by limestone injection plus a spray
dryer at Heskett Unit 2 is not known at this time due to its retrofit status. However, the
Department believes 94% is reasonable based on the uncertainties (retrofit) and the
experience with Red Trail’s bubbling fluidized bed combustor. The evaluated emission
rate of 0.055 1b/10° Btu is very similar to the Gascoyne 500 value of 0.06 1b/10° Btu for a
spray dryer plus limestone injection.

Regarding limestone injection, the additional 60% SO, reduction by limestone injected
into the combustor equates to 82% overall reduction within the combustor. Based on our
experience with Red Trail and the fact that Heskett Unit 2 was not originally designed as
a bubbling fluidized bed unit, we believe 82% is reasonable.

NDDH has used the CUE Cost Model to generate costs for wet scrubber and spray dryer
instead on the Control Cost Manual.

Response

" The commenter is incorrect in this statement. The costs that were used in this evaluation

for a spray and wet scrubber were provided by MDU. The NDDH only used the CUE
Cost model to verify MDU’s cost estimates. MDU provided a site specific cost estimate
for the wet scrubber and spray dryer using the Control Cost Manual procedures.
Additional information has been provided to show the specifics of each cost estimate.



The NPS points out that the Colorado Department of Public Health estimated the cost of
a spray dryer at Martin Drake Unit #6 at $447/kw compared to $482/kw at Heskett Unit
2. This is a 7.8% difference in the cost of the spray dryer. Site specific factors can easily
account for this amount of difference. In addition, the estimate for controls for
Reasonable Progress, as well as BART, only have to have a +30% accuracy. The
estimate provided by MDU is well within this range when compared to the estimate for
Martin Drake Unit #6.

The NDDH should support and explain its $9,815,000 estimate for the Total Annual Cost
for the spray dryer/baghouse combination.

Response
The cost for the spray dryer/baghouse was provided by MDU and adjusted to 2009

dollars. MDU Used the Control Cost Manual procedures for estimating the cost. Details
of the analysis have been included in the supplement.

As noted by EPA in its May 12, 2010, letter “...visibility improvements are likely
underestimated by your hybrid modeling system; NDDH should use the modeling
method described in the 12/09 BART Modeling report.”

Response
States in the west are relying on WRAP’s modeling to establish Regional Haze visibility

improvement progress much like we suspect EPA will for their own purposes in
preparing the Montana Regional Haze SIP. As shown in Table 8.11 of our Regional
Haze SIP, the Department’s hybrid modeling approach predicts significantly greater
improvement in visibility for the BART controls compared to WRAP’s modeling. This
was expected, given the more realistic treatment of point source plumes by Calpuff
compared to WRAP’s grid modeling. Therefore, it appears inconsistent for EPA, or the
NPS, to argue that the Department’s hybrid modeling system is underestimating visibility
improvement, while accepting WRAP’s modeling of visibility improvement for other
states. The Department has included in Section 8.6 of our Regional Haze SIP submittal a
Performance Evaluation of the hybrid modeling system. The results show very good
agreement between modeled concentrations and observed concentrations at the 98
percentile, 90" percentile, average of the 20% worst days and annual average.

The comment also suggests that the modeling results should include the 98" percentile
results. We believe including the 98" percentile results is contrary to rule and EPA
guidance on this issue. In 40 CFR 51.308(d) it states “The reasonable progress goals
must provide for an improvement in visibility for the most impaired days over the period
of the implementation plan and ensure no degradation in visibility for the least impaired
days over the same period.” 40 CFR 51.301 states “most impaired days means the
average visibility impairment (measured in deciviews) for the twenty percent of
monitored days in a calendar year with the highest amount of visibility impairment.”
Least impaired days means the average visibility impairment (measured in deciviews )
for the twenty percent of monitored days in a calendar year with the lowest amount of
visibility impairment.



The Department is not aware of any EPA guidance that indicates the 98" percentile
visibility results should be used. To the contrary, in EPA’s document “Additional
Regional Haze Questions” August 3, 2006, this issue is addressed. In the response to
Question 1 under the Reasonable Progress section it states “Unlike the technical
demonstration for CAIR or BART, the reasonable progress demonstration involves a test
of a strategy. The strategy includes a suite of controls that has been identified through
the identification of pollutants and source categories of pollutants for visibility
impairment — the possible controls for these pollutants (and their precursors) and source
categories — the application of four statutory factors and how much progress is made
with a potential strategy with respect to the glide path. Modeling occurs with a
strategy and is not a source-specific demonstration like the BART assessment.
[emphasis added]

The response to Question 2 in the “Additional Regional haze Questions” document, it is
stated “Reasonable progress is not required to be demonstrated on a source-by-source
basis. It is demonstrated based on a control strategy developed from a suite of controls
that has been assessed with the four statutory factors and the uniform rate of
progress. [emphasis added]

It is clear to the Department that a BART type assessment (i.e. 98™ percentile) is not
required. In fact, an assessment of individual sources is not required. The Response to
both Question 1 and 2 indicates any modeling should be assessed against the uniform rate
of progress (glidepath). Section 2.2 of “Guidance for Setting Reasonable Progress Goals
Under the Regional Haze Program”, the uniform rate of progress, or glidepath, is
determined for the average of the 20% worst days and 20% best days.

The Department has provided both the individual modeling results for sources and the
cumulative modeling results for a control strategy for the group of sources that were left
after the initial evaluation process was completed (see Section 9.5.1 of the RH SIP). We
interpret the EPA guidance on Reasonable Progress to indicate that results for individual
sources are not required. Therefore, any results presented would not have to include the
ogth percentile values and should be compared to the average of the 20% worst days.

Nitrogen Oxides

1.

We believe that NDDH has overestimated the capital cost of SNCR.

Response
The cost for SNCR that was used in the analysis was provided by MDU (adjusted to 2009

dollars). The Department verified the cost by comparing MDU’s estimate to other
similar sized facilities. MDU’s estimate was near the middle of the range of costs
evaluated. MDU’s estimate is a site specific estimate for a combustion unit that was
retrofitted to be a fluidized bubbling bed combustor. The details of the estimate have
been included in the supplement. The NDDH believes the estimate is within the +30%
accuracy required for this analysis and more accurate since it is site specific.



The annual operating cost was $1,041,000 per year (2009 dollars) or $13.36/kw. This is
nearly identical to the SNCR annual operating cost at M.R. Young Station Unit 1 of
$13.44/kw (2006 dollars) and $14.06/kw (2006 dollars) at Stanton Unit 1. The operators
of M.R. Young Station have not tried to avoid putting on SNCR. In fact, it may be just
the opposite. The Stanton Unit 1 estimate was made using EPA’s Control Cost Manual.
The NDDH believes the MDU estimate is within the +30% accuracy required for this
analysis.

Visibility modeling should use the method described in the 12/09 BART modeling report.

Response
See response to Comment 4 under the sulfur dioxide section.

Time Necessary for Compliance

The NPS believes controls can be added more expeditiously.

Response
The Department provided a time necessary for installing the top control technologies that

were considered cost effective. The amount of time will be affected by an available work
force and scheduled outages. Several sources have begun working on BART controls
early because of concerns about product and work force availability. We believe the
amount of time is reasonable for a source subject to the Reasonable Progress
requirements.

Results, Conclusions and Recommendations

1.

The voluntary control of limestone injection can achieve a lower SO, emission rate than
0.60 16/10° Btu.

Response
The NDDH has determined that no additional controls are required under the Reasonable

Progress portion of the Regional Haze rules. The addition of limestone is somewhat
voluntary by MDU. The 0.60 1b/10° Btu emission rate is the rate that MDU is
comfortable that the particulate matter emission limits can be met using an electrostatic
precipitator. An optimization study will be conducted to determine if a greater sulfur
dioxide removal efficiency can be achieved. If it can, the proposed permit requires the
lower emission rate (greater removal efficiency).

NDDH should not rely on the CUE Cost model.

Response
See response to Comments 2 and 3 in sulfur dioxide section and Comment 1 of the

nitrogen oxides section.



NDDH should show the parameters used to estimate costs.

Response
The beginning of the supplement discusses the source characteristics, capacity, baseline

emission rates, estimated control efficiencies, etc. The inlet sulfur content is shown in
the excerpts from MDU’s draft BART analysis. All the information needed to estimate
the operating cost, and the capital cost, is available.

NDDH has overestimated the cost of spray dryer/baghouse option.

Response
See response to Comments 1 and 2 in the sulfur dioxide section.

NDDH should base its estimates on SNCR Total Capital Investment Costs on industry
data instead of inflated estimates by sources seeking to avoid controls.

Response
The Department has made a comparison of MDU’s estimated capital and annualized

costs to other estimates in BART analyses. This comparison showed very good
agreement with the average of all units. The annualized cost agrees very well with
estimates for the M.R. Young Station and Leland Olds Station on a dollar-per-kilowatt
basis. The NPS has been using the out-of-date EPA Control Cost Manual to estimate
costs. The NDDH believes the site specific estimate for Heskett Unit 2 is reasonable
based on the estimates provided for other facilities.

NDDH should provide reasons for rejecting the Cost Control Manual results in favor of
the MDU results.

Response
See response to Comment 6 of this section and page 3 of the Supplementary Cost

Information.

NPS believes a proper NOy cost analysis will lead to a different conclusion about costs.

Response _
The NDDH believes the site-specific cost estimate provided MDU is sufficiently accurate

for the Reasonable Progress analysis (see Response to Comment 1, Nitrogen Oxides
section and Comments 2, 5 and 6 of this section). The amount of visibility improvement
in the most impaired days for the application of SNCR will be less than 0.009 deciviews
(estimated at 0.001 deciviews). This amount of visibility improvement is negligible. As
stated in EPA’s Guidance for Settling Reasonable Progress Goals under the Regional
Haze Program (June 1, 2007), the NDDH has the right to include other relevant factors in
its decision on reasonable progress. The cost of SNCR on a dollar-per-ton and dollar-per-
deciview basis is excessive. The negligible amount of visibility improvement and the
cost clearly indicates SNCR is not reasonable.



8. NDDH should use the BART modeling methodology.

Response
See response to Comment 4 in the Sulfur Dioxide section.



U.S. Environmental Protection Agency
Comments
And
Department’s Response



ENCLOSURE 1

EPA Region 8 Preliminary Comhlents on

March 8, 2010 Draft Regional Haze SIP Supplement Number 1
(FLM Consultation Version)

General Comment

As noted in our January 8, 2010 comment letter for Antelope Valley Station and Coyote
Station, based on your analysis, there appear to be available controls for Heskett Station
Unit 2 under Reasonable Progress that carry similar costs to those found reasonable under
BART. Given that the potential visibility improvements are likely underestimated by
your hybrid modeling system, the analysis does not support your conclusions that it is not
reasonable to impose these controls at this time. For further guidance, please refer to the
Regional Haze Rule (64 FR 35732, July 1, 1999).

Detailed Comments

SIP Text:

1.

Reasonable Progress Goals — Required Controls for Point Sources and Table 9.9,
Visibility Improvement and Cost Effectiveness:

North Dakota Department of Health (NDDH) has chosen to heavily rely on visibility
improvement to reject Reasonable Progress controls for Heskett Station Unit 2 and other
facilities on a unit-by-unit basis. However, visibility improvement is not one of the four
Reasonable Progress statutory factors (cost.of compliance, time necessary for compliance,
energy/non-air quality environmental impacts of compliance, and remaining useful life of
any potentially affected sources). While we think the State has the flexibility to consider
visibility improvement for individual unit controls in its decision-making, we have
concerns with the State’s methodology.

When considering visibility improvement associated with controls at individual units, we
consider it important to include the 98" percentile day results in addition to the 20%
worst days’ results. Looking only at the 20% worst days dilutes the beneficial impacts of
individual unit controls. We recognize that part of the focus in setting the reasonable
progress goals vis-a-vis the uniform rate of progress is on the 20% worst days, but the
uniform rate of progress and the reasonable progress goals represent cumulative impacts
and reductions across a range of sources and source categories. In that context, a
cumulative regional scale deciview improvement value may have a different meaning
because it is compared to a value needed to reach the uniform rate of progress. For
example, while a deciview improvement of 0.1 deciview might not seem significant in an
absolute sense, it may be significant if total deciview improvement needed to reach the
uniform rate of progress is 1 or 2 deciviews. For evaluating individual unit visibility
impacts, the BART approach represents the more reasonable model because it is
specifically geared to consideration of unit-by-unit impacts. In our view, since the 9g™
percentile day results are used in determining BART, they should also be used in
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determining Reasonable Progress controls for individual units. Also, a relatively low
visibility benefit for controlling an individual unit should not be a major factor when
selecting Reasonable Progress measures; given the ultimate purpose of the Regional Haze
program, cumulative effects across sources need to be considered. Heskett Station and
‘other power plants are some of the larger emitters in the State and controls are available
at reasonable cost effectiveness levels.

2. Table 9.8, Control Options Cost:
Table 9.8 requires some clarification. The statement in the middle of the table with an
asterisk is unclear and could perhaps be deleted. Regarding footnote b, as the State used
the Montana-Dakota Utilities Company (MDU) estimate, the references to Leland Olds
and M.R. Young should be removed to eliminate confusion. NDDH references
information related to the PGE Boardman plant. EPA Region 10 has not determined that
these analyses are reasonable. Furthermore, in general we do not recommend relying on
the CUECost model. This was the'model that MDU ‘primarily used to estimate the costs
that you refer to in your analyses. According to the BART Guidelines, in order to
maintain and improve consistency, cost estimates should be based on the OAQPS Control
Cost Manual where possible (70 FR 39166, July 6, 2005).

3. Section 10.6.1.3, R.M. Heskett Station Unit 2: :
It appears that MDU and NDDH believe at least this minimal level of control is
reasonable now. As such, it should be included as a required Reasonable Progress control
in the SIP. NDDH notes that MDU has committed to increase SO, removal efficiency to
a minimum of 70% in this planning period. We note that in a June 9, 2006 letter from
MDU to Terry O'Clair, MDU commits to "control SO, emissions by installing and -
operating the necessary equipment to use limestone as the bed material in the boiler." Is
this still the intended technical approach for limestone injection? We suggest language
be included in the SIP text to clarify the intended technical approach for limestone
injection. In addition, the proposed 0.60 Ib/MMBtu emission limit is problematic; as
discussed in comment 5 below, a more stringent limit is appropriate and reflects optimal
use of the control technology.

NDDH Proposed Permit to Construct — Heskett Station:

4, Based on your discussions with MDU, it appears that this level of minimal control is
considered reasonable at this time. Therefore, even if you disagree with our other
comments regarding Reasonable Progress, at least this level of SO, control should be
included in the SIP as a required Reasonable Progress control measure. As such, the
permit should more closely mirror the BART permit format, including the appropriate
30-day rolling average emission limit and compliance determination, monitoring,
recordkeeping, and reporting requirements.

5. Based on our review of the control efficiency and emission rate specified in the proposed
permit, the emission limit should calculate out to 0.38 [b/MMBtu, not 0.60 1b/MMBtu.
The permit control efficiency of 70% removal is on a basis of SO equivalent to the boiler
inlet, while the 60% control efficiency that appears in Supplement No. 1 is on the basis of
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uncontrolled SO; in the exhaust stream. Considering that your analysis and cost
estimates are based on the latter, the permit limits should be revised to be consistent with

the findings in the analysis.

According to the Clean Air Markets Division database, the highest uncontrolled emission
rate (exhaust) at Heskett Station Unit 2 in the past ten years was 0.95 Ilb/MMBtu. At 60%
control this equates to a 0.38 Ib/MMBtu limit. In comparison, we find the 0.60
1b/MMBtu specified in the proposed permit represents an excessive margin of
compliance, at only about 37% control. We would expect that the proposed permit
specify an initial limit in the vicinity of 0.38 Ib/MMBtu. If NDDH has reason to believe a
lower limit might not be achievable, the permit could include a provision to adjust the
limit upward, pending review of stack test results. In order to adjust the permit limit
later, a SIP revision would be required. An optimization study that is not defined in the
permit and is subject only to NDDH approval (not EPA approval) does not ensure, in
terms of federal enforceability, that the source will ultimately be subject to.an emission
limit in Ib/MMBtu that corresponds to at least 60% control. If NDDH wants to require an
optimization study to determine if controls can do better than 0.38 1b/MMBtu and 60%
control, we would have no issue with that.
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May 27, 2010

Ms. Callie Videtich
Director, Air Program
U.S. EPA, Region 8
1595 Wynkoop Street
Denver, CO 80202-1129

Re: Comments on RH SIP
Supplement No. 1

Dear Ms. Videtich:
This letter is in response to comments that your staff provided on the Department’s Supplement
No. 1 to the North Dakota State Implementation Plan for Regional Haze. With respect to the

comments, our responses are as follows:

General Comment

As noted in our January 8, 2010 comment letter for Antelope Valley Station and Coyote Station,
based on your analysis, there appear to be available controls for Heskett Station Unit 2 under
Reasonable Progress that carry similar costs to those found reasonable under BART. Given that
the potential visibility improvements are likely underestimated by your hybrid modeling system,
the analysis does not support your conclusions that it is not reasonable to impose these controls
at this time. For further guidance, please refer to the Regional Haze Rule (64 FR 35732, July 1,

1999).

Response:

The only controls at Heskett Station Unit 2 that have costs on a dollar-per-ton basis that are
similar to required BART controls are limestone injection for sulfur dioxide control and staged
combustion for nitrogen oxides controls. Limestone injection has a cost of more than $116.7
million per deciview and staged combustion has a cost greater than $40.7 million per deciview.
These costs are considered excessive. EPA Guidance (Guidance for Setting Reasonable Progress
Goals Under the Regional Haze Program; June 1, 2007) states “therefore, in assessing additional
emissions reduction strategies for source categories or individual, large scale sources, simple cost
effectiveness estimates based on a dollar-per-ton calculation may not be as meaningful as a
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dollar-per-deciview calculation”. Clearly, cost on a dollar-per-deciview basis is one of the four
statutory factors that must be evaluated. We have evaluated all four statutory factors.

The EPA Guidelines, Section 5.0, states “However, you have flexibility in how to take into
consideration these statutory factors and any other factors that you have determined to be
relevant.” Since the purpose of the Regional Haze rules is to improve visibility in the Federal
Class I areas, the Department has determined that actual visibility improvement by a reduction
strategy for a source category, or source, is a relevant factor. The maximum improvement for
the most impaired days is 0.009 deciviews when sulfur dioxide emissions from Heskett Station
Unit 2 are reduced by 95% and nitrogen oxides by 40%. Any control alternative that reduces
emissions by a smaller amount would have even less impact on visibility impairment. The 0.009
deciview improvement represents 0.05% improvement at Theodore Roosevelt National Park and
Lostwood Wilderness. Area. This amount of visibility improvement is negllglble and does not
warrant additional controls.

The comment also states “Given that the potential visibility improvements are likely
underestimated by your hybrid modeling system, the analysis does not support your conclusions
that it is not reasonable to impose these controls at this time.” States in the west are relying on
WRAP’s modeling to establish Regional Haze visibility improvement progress much like we
suspect EPA will for their own purposes in preparing the Montana Regional Haze SIP. As
shown in Table 8.11 of our Regional Haze SIP, the Department’s hybrid modeling approach
predicts significantly greater improvement in visibility for the BART controls compared to
WRAP’s modeling. This was expected, given the more realistic treatment of point source
plumes by Calpuff compared to WRAP’s grid modeling. Therefore, it appears inconsistent for
EPA to argue that the Department’s hybrid modeling system is underestimating visibility
improvement, while accepting WRAP’s modeling of visibility improvement for other states.

The Department has included in Section 8.6 of our Regional Haze SIP submittal a Performance
Evaluation of the hybrid modeling system. The results show very good agreement between
modeled concentrations and observed concentrations for the 98" percentile, 90" percentile,
average of the 20% worst days and the annual average. EPA has provided no basis for your
statement that our hybrid modeling system is likely underestimating the amount of visibility
improvement!

Based on the excessive cost and virtually no visibility improvement from additional air pollution
controls, we have determined that no additional controls are reasonable at this time.

SIP Test

1. Reasonable Progress Goals — Required Controls for Point Source and Table 9.9, Visibility
Improvement and Cost Effectiveness:

North Dakota Department of Health (NDDH) has chosen to heavily rely on visibility
improvement (o reject Reasonable Progress controls for Heskett Station Unit 2 and other
Jacilities on a unit-by-unit basis. However, visibility improvement is not one of the four
Reasonable Progress statutory factors (cost of compliance, time necessary for compliance,
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energy/non-air quality environmental impacts of compliance, and remaining useful life of
any potentially affected sources). While we think the State has the flexibility to consider
visibility improvement for individual unit controls in its decision-making, we have concerns
with the State’s methodology.

When considering visibility zmprovemerzt associated with controls at individual units, we
consider it important to include the 98" percentile day results in addition to the 20% worst
days’ results. Looking only at the 20% worst days dilutes the beneficial impacts of individual
unit controls. We recognize that part of the focus in setting the reasonable progress goals
vis-a-vis the uniform rate of progress is on the 20% worst days, but the uniform rate of
progress and the reasonable progress goals represent cumulative impacts and reductions
across a range of sources and source categories. In that context, a cumulative regional scale
deciview improvement value may have a different meaning because it is compared to a value
needed to reach the uniform rate of progress. For example, while a deciview improvement of
0.1 deciview might not seem significant in an absolute sense, it may be significant if total
deciview improvement needed to reach the uniform rate of progress is 1 or 2 deciviews. For
evaluating individual unit visibility impacts, the BART approach represents the more
reasonable model because it is specifically geared to consideration of unit-by-unit impacts.
In our view, since the 98™ percentile day results are used in determining BART, they should
also be used in determining Reasonable Progress controls for individual units. Also, a
relatively low visibility benefit for controlling an individual unit should not be a major factor

" when selecting Reasonable Progress measures; given the ultimate purpose of the Regional
Haze program, cumulative.effects across sources need to be considered. Heskett Station and
other power plants are some of the larger emitters in the State and controls are available at
reasonable cost effectiveness levels.

Response:

As stated in the response to the General Comment, the Department evaluated the cost on a
dollar-per-ton and dollar-per-deciview basis (statutory factor). The Department also used its
allowed discretion in evaluating the amount of actual visibility improvement (deciviews).
After having considered all four statutory factors, and other relevant factors as allowed by
EPA guidance, the Department has concluded that no additional controls are warranted. This
decision was not based solely on the amount of visibility improvement as you have
. suggested.

The comment also suggests that the modelmg results should include the 98" percentlle
results. We believe including the 98 percentile results is contrary to rule and EPA guidance
on this issue. In 40 CFR 51.308(d) it states “The reasonable progress goals must provide for
an improvement in visibility for the most impaired days over the period of the
implementation plan and ensure no degradation in visibility for the least impaired days over
the same period.” 40 CFR 51.301 states “most impaired days means the average visibility
impairment (measured in deciviews) for the twenty percent of monitored days in a calendar
year with the highest amount of visibility impairment.” Least impaired days means the
average visibility impairment (measured in deciviews) for the twenty percent of monitored
days in a calendar year with the lowest amount of visibility impairment.
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The Department is not aware of any EPA guidance that indicates the 9g™ percentile visibility
results should be used. To the contrary, in EPA’s document “Additional Regional Haze
Questions” August 3, 2006, this issue is addressed. In the response to Question 1 under the
Reasonable Progress section it states “Unlike the technical demonstration for CAIR or
BART, the reasonable progress demonstration involves a test of a strategy. The strategy
includes a suite of controls that has been identified through the identification of pollutants
and source categories of pollutants for visibility impairment — the possible controls for these
pollutants (and their precursors) and source categories — the application of four statutory
factors and how much progress is made with a potential strategy with respect to the
glide path. Modeling occurs with a strategy and is not a source-specific demonstration
“like the BART assessment. [Emphasis added]

In response to Question 2, it is stated “Reasonable progress is not required to be
demonstrated based on a source-by-source basis. It is demonstrated based on a control
strategy developed from a suite of controls that has been assessed with the four statutory
factors and the uniform rate of progress. [Emphasis added]

It is clear to the Department that a BART type assessment (i.e 98™ percentile) is not required.
In fact, an assessment of individual sources is not required. The Response to both Question 1
and 2 indicates any modeling should be assessed against the uniform rate of progress
(glidepath). In Section 2.2 of “Guidance for Setting Reasonable Progress Goals Under the
Regional Haze Program”, the uniform rate of progress, or glidepath, is determined for the
average of the 20% worst days or 20% best days.

The Department has provided both the individual modeling results for sources and the
cumulative modeling results for a control strategy for the group of sources that were left after
the initial evaluation process was completed (see Section 9.5.1 of the RH SIP). We interpret
the EPA guidance on Reasonable Progress to indicate that results for individual sources is not
required. Therefore, any results presented would not have to include the 98™ percentile
values and should be compared to the average of the 20% worst days.

With regard to cost, you claim that some of the controls are available at a reasonable cost.
However, EPA has provided no guidance on cost effectiveness on either a dollar-per-ton, or
more importantly, a dollar-per-deciview basis. As you have pointed out, other relevant
factors may be considered in our decision regarding controls for Reasonable Progress. We
believe the lack of visibility improvement by the addition of controls is extremely relevant.

2. Table 9.8, Control Options Cost:

Table 9.8 requires some clarification. The statement in the middle of the table with an
asterisk is unclear and could perhaps be deleted. Regarding footnote b, as the State used the
Montana-Dakota Utilities Company (MDU) estimate, the references to Leland Olds and M.R.
Young should be removed to eliminate confusion. NDDH references information related to
the PGE Boardman plant. EPA Region 10 has not determined that these analyses are
reasonable. Furthermore, in general we do not recommend relying on the CUE Cost model.
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This was the model that MDU primarily used to estimate the costs that you refer to in your
analyses. According to the BART Guidelines, in order to maintain and improve consistency,
cost estimates should be based on the OAQPS Control Cost Manual where possible (70 FR
39166, July 6, 2005).

Response:

The statement in the middle of the table and footnote b will be removed.

Regarding the CUE Cost Model, the Department only used it to determine the cost of
controls for Heskett Unit 2 for the purpose of checking MDU’s estimate. Based on our
testing of the CUE Cost Model for SNCR versus the Control Cost Manual, it appears they
provide similar results. All costs were provided by MDU or extrapolated from other BART
analyses. MDU used the Control Cost Manual Procedures to develop their cost estimate.
Additional information has been included which provides the details of MDU’s cost
estimates.

The Department has also reviewed the estimated cost of the baghouse and compared it to the
cost at Stanton Unit 1 and the Gascoyne 175 plant. The annualized cost for Stanton Unit 1
was $25.92/kw (2007 dollars) and $15.34/kw (2004 dollars) at Gascoyne 175. The
annualized cost at Heskett Unit 2 is $16.66/kw (2009 dollars). Both the Stanton Unit 1 and
Gascoyne 175 estimates were prepared using the procedures of the Control Cost Manual.
We believe the estimate is accurate. The CUE Cost Model is easier to use and is provided by
EPA. It appears to provide reliable results.

3. Section 10.6.1.3, R.M. Heskett Station Unit 2:

It appears that MDU and NDDH believe at least this minimal level of control is
reasonable now. As such, it should be included as a required Reasonable Progress
control in the SIP. NDDH notes that MDU has committed to increase SO, removal
efficiency to a minimum of 70% in this planning period. We note that in June 9, 2006
letter from MDU to Terry O’Clair, MDU commits to “control SO, emissions by installing
and operating the necessary equipment to use limestone as the bed material in the
boiler.” Is this still the intended technical approach for limestone injection? We suggest
language be included in the SIP text to clarify the intended technical approach for
limestone injection. In addition, the proposed 0.60 Ib/MMBtu emission limit is
problematic; as discussed in comment 5 below, a more stringent limit is appropriate and
reflects optimal use of the control technology.

Response:

The Department has determined that additional controls at Heskett Unit 2 are not
reasonable at this time. The SO, reductions that will be achieved are an agreement
between the Department and MDU and are not required by the Regional Haze rules.
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The technical approach is still to use limestone in the bed of Heskett Unit 2 to achieve
reductions from their current sulfur dioxide emission rate. Section 10.6.1.3 already
indicates that limestone will be injected into the boilers. Whether the limestone will
replace all of the bed material is unknown at this time. We believe Section 10.6.1.4
covers this issue.

NDDH Proposed Permit to Construct — Heskett Station

4. Based on your discussions with MDU, it appears that this level of minimal control is
considered reasonable at this time. Therefore, even if you disagree with our other
comments regarding Reasonable Progress, at least the level of SO; control should be
included in the SIP as required Reasonable Progress control measure. As such, the
permit should more closely mirror the BART permit format, including the appropriate
30-day rolling average emission limit and compliance determination, monitoring,
recordkeeping, and reporting requirements.

Response:

Since we have determined that no additional controls are required under Reasonable
Progress, we believe it is inappropriate to include the reductions that will be achieved at
Heskett Station Unit 2 under that portion of the SIP. We have included the reductions in
10.6.1, Emission Reductions Due to Ongoing Air Pollution Control Programs. Because of
our findings on the Reasonable Progress analyses and the somewhat voluntary nature of
the reductions, we believe the discussion of the Heskett Unit 2 reductions is more
appropriately included in this section. For the same reasons, we believe the Permit to
Construct should afford MDU some flexibility in meeting the emission limits.

5. Based on our review of the control efficiency and emission rate specified in the proposed
permit, the emission limit should calculate out to 0.38 Ib/MMBtu, not 0.60 [b/MMBtu.
The permit control efficiency of 70% removal is on a basis of SO; equivalent to the boiler
inlet, while the 60% control efficiency that appears in Supplement No. 1 is on the basis of
uncontrolled SO, in the exhaust stream. Considering that your analysis and cost
estimates are based on the latter, the permit limits should be revised to be consistent with
the findings in the analysis.

According to the Clean Air Markets Division database, the highest uncontrolled emission
rate (exhaust) at Heskett Station Unit 2 in the past ten years was 0.95 Ib/MMBtu. AT
60% control this equates to a 0.381b/MMBtu limit. In comparison, we find the 0.50
* Ib/MMBtu specified in the proposed permit represents an excessive margin of
compliance, at only about 37% control. We would expect that the proposed permit
specify an initial limit in the vicinity of 0.38 Ib/MMBtu. If NDDH has reason to believe a
lower limit might not be achievable, the permit could include a provision to adjust the
limit upward, pending review of stack test results. In order to adjust the permit limit
later, a SIP revision would be required. An optimization study that is not defined in the
permit and is subject only to NDDH approval (not EPA approval) does not ensure, in
terms of federal enforceability, that the source will ultimately be subject to an emission
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limit in Ib/MMBtu that corresponds to at least 60% control. If NDDH wants to require _
an optimization study to determine if controls can do better than 0.38 Ib/MMBtu and 60%
control, we would have no issue with that.

Response:

The 70% reduction of potential SO, emissions is the rate that MDU believes can be
achieved while still maintaining compliance with their particulate matter emission limit.’
Since Heskett Unit 2 is equipped with an electrostatic precipitator, not a baghouse, the
Department believes an increase in particulate matter emissions is a concern. This is one
of the reasons for the optimization study. In addition, the amount of SO, reduction from
limestone injection at a retrofitted bubbling fluidized bed combustor is unknown. Our
experience with Red Trail Energy’s bubbling fluidized bed combustor indicates that the
80-90% removal rate at circulating fluidized bed combustion units may not be achievable
at some bubbling fluidized bed units.

The Reasonable Progress analysis indicates a 60% reduction from the current actual
emissions. This equates to an 82% reduction of the potential-to-emit. The agreement
(included in the Permit to Construct) only requires an overall removal efficiency of 70%
from the potential-to-emit. The agreement with MDU will reduce current emissions by
about 34% (see Section 10.6.1.3). Using a baseline of 0.91 1b/10° Btu, this equates to
0.60 1b/10° Btu. Based on an annual average sulfur content of 0.71% and a heat content
of 7100 Btw/lb, the potential-to-emit is 2.0 1b/10° Btu. Thirty percent of the sulfur
reachéing the inlet of the boiler (70% reduction of the inlet sulfur content) equates to 0.60
16/10° Btu.

The Department cannot guarantee that emissions will be any lower than 0.60 1b/ 10° Btu
after the optimization study is completed. If a lower rate can be achieved, the Permit to
Construct requires the lower rate. -

If you have any questions, please contact Tom Bachman of my staff at (701)328-5188.

Respectfully, 44
{ .
W 2

Terry L. O'Clair, P.E.
Director
Division of Air Quality

TLO/TB:csc
xc: Abby Krebsbach, MDU
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AIR POLLUTION CONTROL
PERMIT TO CONSTRUCT

Pursuant to the Air Pollution Control Rules of the State of North Dakota (North Dakota Administrative Code
Article 33-15, Chapter 33-15-14 and Chapter 33-15-25), the North Dakota Department of Health hereby grants a
Permit to Construct for the following source:

I. General Information:
A. Pérmit fo Construct Number: TBD
B. Source:
1. Name: R.M. Heskett Station Unit 2
2. Location: Mandan, North Dakota, Morton County

3. Source Type: Fossil-fuel fired steam electric unit with a nominal generating capacity of
916.5 million British thermal units per hour (106 Btu/hr).

C. Owner/Operator: -
1. Name: Montana-Dakota Utilities Co.

2. Address: 400 N Fourth Street
Bismarck, ND 58501-4092

4II. - Permit Conditions:

This Permit to Construct establishes sulfur dioxide emission limits for R.M. Heskett Station Unit 2. While this
Permit to Construct authorizes the construction and initial operation of new or modified air pollution control
equipment and process changes to reduce sulfur dioxide emissions, the permittee may be required to apply for a
Prevention of Significant Deterioration (PSD) permit to authorize any significant net emissions increase of -
particulate matter, PM,;o and/or PM, s, that will result from the installation of the new or modified pollution
control equipment and the process changes.

If new emission units are créated, a new Permit to Construct may be required in accordance with NDAC
33-15-14-02. The source shall be operated in accordance with the terms of this Permit to Construct, any requ1red
PSD permit and the Title V Permit to Operate until a revised Title V Permit to Operate is issued. The source is
subject to all applicable rules, regulations, and orders now or hereafter in effect of the North Dakota Department
of Health and to the conditions specified below:

A. Special Conditions:



Emission Limits: The term “12-month rolling average,” as used in this permit, shall be
determined by calculating an arithmetic average of all operating houtly rates for the current
month and the previous 11 months. A new 12-month rolling average shall be calculated
by the 30% day following the end of each month. Each 12-month rolling average rate shall
include start-up, shutdown, emergency and malfunction periods unless those periods are
exempt by this permit. The 12-month rolling average emission rate is calculated from
average monthly values as follows:

- If demonstrating compliance with the limit in Condition IL.A.1.a(1), calculate the
SO, removal efficiency for the month as determined by the outlet SO, emissions
measured by the continuous emissions monitoring system (CEMS) and compare to
the average sulfur input to the boiler.. The average monthly sulfur input to the
boiler shall be based on the amount of fuel combusted in the boiler and the average
of the coal sulfur concentration samples measured during the month.

- If demonstrating compliance with the limit in Condition I.A.1.a(2), provide the
~ outlet SO, emissions as measured and calculated by the CEMS.

a The permittee shall not discharge or cause the discharge of sulfur dioxide (SO.)
into the atmosphere from Unit 2 in excess of either:

1) 30.0% of the SO, equivalent reaching the inlet of the boiler (70.0%
reduction) on a 12-month rolling average basis, or as an alternative;

2) 0.60 pounds per million British thermal units (lb/ 10° Btu) on a 12-month
rolling average basis.

. b. The permittee shall conduct an optimization study to establish the highest sustained
sulfur (SO,) removal efficiency achievable by adding limestone to the bed material,
taking into account any technical, operational, and reliability considerations, other
pollutant emissions and environmental impacts, and cost effectiveness.

€8 Within 180 days of initial start-up of the limestone injection system, the
permittee shall submit a protocol that describes the parameters to be
monitored/measured during the study and provide a schedule for
completion of the study and report.

(2)  Upon Department approval of the test protocol and schedule, the
optimization study shall be completed and a report submitted to the
Department within the schedule approved in the study protocol.

(3) - If the study results indicates that sulfur (SO,) removal beyond the limits in
Condition I1.A.1.a(1) and I1.A.1.a(2) is achievable, after taking into account
technical feasibility, operational and reliability consideration, other
pollutant emissions and environmental impacts, and cost effectiveness, the
permittee shall apply for a Permit to Construct to make the new SO, limit
federally enforceable. The permittee shall begin complying with the new



limit as outlined in the new, or amended, Permit to Construct.

C. The SO, emission limits apply at all times including startup, shutdown, emergency
and malfunction.

Compliance Date: Compliance with the emission limits and other requirements of this
permit is required as expeditiously as practicable but in no event later than five years after
the U.S. Environmental Protection Agency (EPA) approves this permit as part of the
Regional Haze SIP. For purposes of establishing the first month of the 12-month rolling
average limits in Condition IL.A.1., the permittee shall begin monitoring for compliance
within five years of EPA approval of the SIP, as described above, or within six months
after initial startup of the limestone injection system, whichever is earlier.

Continuous Emission Monitoring (CEM): The emissions from Unit 2 (main stack)
shall be measured by continuous emission monitors (CEM) for SO,, CO,, and flow. The
monitoring requirements under Condition II.A.4 shall be the compliance determination
method for SO,. '

Monitoring Requirements and Conditions:

a.  Requirements:

Testing and monitoring protocols used to demonstrate compliance with the’
emission limits of Condition IL.A.1 above shall be as follows:

Table 1
Monitoring Requirements by Pollutant/Parameter
Pollutant/ Monitoring : Condition
Parameter Requirement (Method) Number
SO; (inlet) Coal Sampling Data 4.b.(6)
SO; (outlet) CEM : 4.b.(1), 4b.(2), 4.b.(3), 4.b.(4) & 4.b.(6)
CO, CEM 4.b.(1),4.b.(2), & 4.b.(3) & 4.b.(4)
Flow Flow Monitor 4.b.(1),4.b.(2), & 4b.(3) & 4.b.(4)
b. Emission Monitoring Conditions:

(1) The monitoring shall be in accordance with the following applicable
requirements of Chapter 33-15-06 of the North Dakota Air Pollution
Control Rules and the Acid Rain Program. Emissions are calculated using -
40 CFR Part 75. :

(a) Section 33-15-06-04 of the North Dakota Air Pollution Control
Rules, Monitoring Requirements.




5.

@

€)

(4)

©)

©)

(b) 40 CFR 72 and 40 CFR 75.

The Department may require additional performance audits of the CEM
systems.

When a failure of a continuous emission monitoring system occurs, an
alternative method, acceptable to the Department, for measuring or
estimating emissions must be undertaken as soon as possible. The
procedures outlined in 40 CFR 75, Subpart D for substitution are
considered an acceptable method for the emission rate limit. Timely repair
of the emission monitoring system must be made. '

The permittee shall maintain and operate air pollution control monitoring
equipment in a manner consistent with the manufacturer’s recommended
procedures, or a site-specific QA/QC Plan required by 40 CFR 75. The
permittee shall have the QA/QC Plan available on-site and prov1de the
Department with a copy when requested.

Within 180 days of initial startup of the equipment required to meet the SO,
limits, conduct an emissions test to measure particulate emissions, using
EPA Test Method 5, 5B or Method 17 in 40 CFR Part 60, Appendix A.
Other test methods may be used provided they are approved, in advance, by
the Department.

The requirements in 40 CFR 60, Appendix A, Method 19, Section 12.5.3
shall be used to determine overall reduction of SO, emissions based on
outlet CEMS data and inlet coal sample analysis. Section 12.5.3.2 shall be
used- to calculate the .inlet SO, rate. In place of the ASTM D 2234
requirements of 12.5.2.1 of Method 19, coal sample collection will be
conducted at least daily when the boiler is in operation to. generate the
average monthly inlet SO; emission rate. Coal sample analysis shall occur

-at least weekly whenever samples are collected during that week. Daily

samples within a calendar week may be combined to form a composite
sample that is analyzed for the required parameters.

For purposes of détermining compliance with the SO, percent reduction
requirement, the reduction efficiency shall be determined as follows:

% Reduction = Inlet SO, Rate-Outlet SO, Rate x 100
Inlet SO, Rate

Where: The Inlet SO, Rate is in units of 1b/10° Btu or lb/hr and the Outlet
SO, Rate is in the same units as the Inlet SO, Rate.

Recordkeeping Requirements:



a. The permittee shall maintain compliance monitoring records for Unit 2 as outlined
in Table 2 - Monitoring Records, that includes the following information:

(1) A copy of the sample analysis report(s), including the date that the sample
analysis was performed; the company, entity, or person that performed the
analysis; and the testing techniques or methods used.

2) The records of quality assurance for emissions measuring systems including
but not limited to quality control activities, audits and calibration drifts as
required by the applicable test method.

3) A copy of all field data sheets from the emissions testing.

4 A record shall be kept of all major maintenance activities conducted on the
emission units or air pollution control equipment.

5 Records shall be kept as to the type of fuel usage.

Table 2
Monitoring Records
Pollutant/Paranieter Compliance Monitoring Record
SO, outlet (Ib/10° Btu & Ib/hr) CEM Data
SO, inlet (Ib/10° Btu) Coal Sampling Data
1 CO, CEM Data
Flow Flow Monitor Data
b. In addition to requirements outlined in Condition II.5.a., recordkeeping for Unit 2
shall be in accordance with the following applicable requirements of Chapter
33-15-06, Chapter 33-15-14 of the North Dakota Air Pollution Control Rules and the
Acid Ram Program:
¢)) Section 33-15-06-05 of the North Dakota Air Pollution Control Rules,
Reporting and Recordkeeping Requirements.
(2) 40 CFR 72 and 40 CFR 75.
- C. The permittee shall retain records of all required compliance monitoring data and

support information for a period of at least five years from the date of the compliance
monitoring sampling, measurement, report, or application. Support information
includes all maintenance records of the emission units and all original strip-chart
recordings/computer printouts and calibrations of the continuous compliance
monitoring instrumentation, and copies of all reports required by the permit.




6.

Reporting:

a. Repdrtihg shall be in accordance with the following applicable requirements of
Chapter 33-15-06 and Chapter 33-15-14 of the North Dakota Air Pollution Control
Rules and the Acid Rain Program:

1) Section 33-15-06-05 of the North Dakota Air Pollution Control Rules,
Reporting and Recordkeeping Requirements. _

'(2) 40 CFR 72 and 40 CFR 75.
(3) NDAC 33-15-14-06.5.
b. Quarterly excess emissions reports for Unit 2 shall be submitted no later than the 30th
day following the end of each calendar quarter. Excess emissions are defined as
emissions which exceed the emission limits for Unit 2 as outlined in Condition

IL.A.1.a(1) or (2). Excess emissions shall be reported for the following:

Parameter Reporting Period

S0, % reduction ' : (Monthly and 12-month

rolling average)

or
SO, 1b/10° Btu at outlet ‘ - (Monthly and 12-month
' rolling average)
C. The permittee shall submit a semi—énnual report for all monitoring records required
' under Condition II.A.5 on forms supplied or approved by the Department. All

instances of deviations from the permit must be identified in the report. A
monitoring report shall be submitted within 45 days after June 30 and December 31
of each year.

d. The permittee shall submit an annual compliance certification report within 45 days
after December 31 of each year on forms supplied or approved by the Department.

e. For emission units where the method of compliance monitoring is demonstrated by
either an EPA Test Method or portable analyzer, the test report shall be submitted to
the Department within 60 days after completion of the test.

f. | The permittee shall submit an annual emission inventory report on forms supplied or

approved by the Department. This report shall be submitted by March 15 of each
calendar year. Insignificant units/activities listed in this permit do not need to be
included in the annual emission inventory report.

g The permittee shall notify the Départment within 15 days of the actual startup date of



Date:

1.

the equipment required to meet the SO, pérmit limit.

_ General Conditions:

This permit shall in no way permit or authorize the maintenance of a public nuisance or

danger to public health or safety.

The permittee shall comply with all State and Federal environmental laws and rules. In

“addition, the permittee shall comply with all local building, fire, zoning, and other applicable

ordinances, codes, rules and regulations.

All reasonable precautions shall be taken by the permittee to prevent and/or minimize
fugitive emissions during the construction period. .

The permittee shall at all times, including periods of startup, shutdown, and malfunction,
maintain and operate Unit 2 and all other emission units including associated air pollution
equipment and fugitive dust suppression operations in a manner consistent with good air
pollution control practices for minimizing emissions.

Any duly authorized officer, employee or agent of the North Dakota Department of Health
may enter and inspect any property, premise or place at which the source listed in Item 1.B. of
this permit is or will be located at any time for the purpose of ascertaining the state of
compliance with the North Dakota Air Pollution Control Rules and the conditions of this
permit.

The conditions of this permit herein become, upon the effective date of this permit,
enforceable by the Department pursuant to any remedies it now has or may in the future
have, under the North Dakota Air Pollution Control Law, NDCC Chapter 23-25. Each and
every condition of this permit is a material part thereof, and is not severable.

FOR THE NORTH DAKOTA
DEPARTMENT OF HEALTH

By:

Terry L. O’Clair, P.E.
Director
Division of Air Quality



